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ON SOME POINTS OF OSTEOLOGY OF THE PICHl- 

_ ^ 

CIEGrO {Chlamydopkanta truncatus, Harlan). By Ed- 
WARD Atkinson, F.LS., Hon, Curator in Zoology to the 
Lit and Philos, Societi/s Museum; Lecturer in Botany ^ 
School of Medicine, Leeds, djc. <£x. PL I. 

Mead before the BriUah Aeeodation at Liverpool, 1870. 

This extraordinary little auiuial, the smallest of the Edentata, 
is so rare (not more, I lieliovc, than ten* specimens liaving been 
captured or recorded since it was originally described by Dr 
Harlan of Philadelphia, from the then unique example in the 
Museum of Natural History in that city) ; and its literature, in 
this country, is so £Eur from being oomplete, that I trust a few 
observations upon a perfect adult male, recently presented to 
the Leeds Philosophical and Literary Society, may not be 
deemed superfluous. 

It may be well, first, to glance over the bibliography of this 
little quadruped. Harlan's ori[:fi7ial memoir was read before the 
American Phil. Soc. in January 1825, and published in iheAtmals 
ofihs New York Lyceium of N. This paper was reprinted «0r- 
haim in the 2nd Yo). of the ZooL Journal (London, 1825). Three 
years elapsed before a second specimen was secured in its only 
habitat — Mendoza, in the Argentine Republic — and traubmiLted 

' The, following is, I think, a correct list of all the recorded speoimenfl : — 

1. In the Mus. Nat. Hist. Philadelphia, 1825. 

2. Sent to Zool. Soc. of London, 1828 (now in the Bxitish Mttsnem). 
'6. In the Mus. Acad. Sc. Berlin. 

4. In the Acad. 8e. BaenoB Ayres. 

5 and 6. In the Mus. Univ. Halle (one imperfect). 

7 and 8. In the Imp. Mus. Yieuna (one immature, 1855). 

9. 'In the British Mas. (imperfect), 1857. 

10. In the Hunterian Mas. B. GolL Sug. London (purdhased at the Inter- 
national Exhib. 1862). 

11. Id the Leeds Phil, and Lit. Soc. Museum, 18C9. 

VOL. V. 1 
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by Sir Woodbine Parish to the Zoological Society of LondoD, 
who confided it to the late Mr Yarrell for preparation and de- 
scription. The results of his investigations were published in 
the 3rd Vol. of the ZooL Journal (1828); but thoso, ^vbile 
adding comparatively little of importance to what Harlan had 
made known concerning the internal organization (for both the 
specimens described had been eviscerated), served rather to 
obscure than to elucidate the one marvellous feature of the 
skeleton, which, more than all the rest, dtstinguishes it, not 
only from other genera of its order, but from every known 
mammal, viz. the structure of the pelvis, with its anomalous 
bony sliicld\ Mr Yarrell, in fact, never recognized the shield 
as an integral part of the skeleton, but in his anxiety to pre- 
serve the skin with its ^coat of mail' entire, he actually cut 
through the five bony processes by which the shield is united to 
the sacrum and ischium; and congratulated himself on the 
feat, which although difficult, ''was ultimately accomplished 
without injury" (I) The tigure which accompanied his paper 
faithfully portrayed the mutilated processes, and served for 
the next twenty-seven years to mislead students of comparative 
osteology as to their true significance.. Various authors^ during 
this long interval, having no further opportunities of examin- 
ing fresh specimens^ were fain to repeat Yarrell's statements ; 
and hot few were the additional errors, which, either by care- 
less translation into foreign languages, or otherwise, crept into 
their accounts. Even Cuvier speaks of the aninial iis possessing 
10 teeth on either side of each jaw, while Harlan had con'ectly 
enumerated S only; and the same great man (on what autho- 
rity I know not, unless it were from misunderstanding Har- 
lan's plates — ^for it is evident he never saw the animal itself J 
speaks of the tail as being " partially attadied to the underpart 
of the body * 

It was not until 1855, however, that Prof. Hyrtl of Vienna 
rescued the chlamydophorus from its unmerited obscurity and 
misrepresentation. Having fortunately obtained a perfect adult 
female, sent to the Imperial museum in spirits, he made a most 
careful dissection of it, and published a beautifully illustrated 
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and almost exhaustive treatise upon it\ This admirable iiioiio- 
graph lias never been translated in this country, and, curiously 
enough, is not even referred to by Dr J. E. Gray in his short 
paper "On the Structure of the Pelvis of Chlam. truncal us*,** 
mritten in 1857 on disseetiDg a second {vetj imperfect) speci- 
men sent to England bj Sir W. Parish. Neither does Dr Gray 
include Prof. Hyrtl among the authorities quoted in his Revi- 
sion of the Geneia arid Species of Entomophagous Edentata," 
pubHshed in 1865'. Besides, so brief is the notice bestowed on 
the pelvic shield and other singular features of the skeleton in 
these communications, that English readers who may not have 
access to Profl Hyrtl*s treatise, will require no apology from 
me for availing myself of the Leeds specimen for its further 
illustradoa 

Our society is indebted to the kind exertions of Mr E. 
Harry Woods, of iio^ario, and to Dr Day, of Meudoza, for tliis 
great acquisition. These gentlemen tranMnitted the animal in 
spirits, at the close of last year, when it was at once entrusted 
to Mr E. Gerraxd, the well-known taxidermist, who with admi- 
rable skill has succeeded in preparing both a p^ect skeleton 
and a stuffed skin from it. It was in order to secure this end 
that I reluctantly abstained from any previous dissection of the 
specimen, 1 now regret this mainly because Prof. Hyrtl's speci- 
men being a female, I have lost the rare opportunity of examin- 
ing the mal6 generative apparatus in situ. 

My present object, however, is to draw attention to several 
points in the skeleton, and first to the 

Head. The general conformation of the head is veiy 
remarkable, differing from all other edentata in its relative 
dimensions*. 

From the following table it will be seen that, both in alti- 
tude and breadth, as compared with its length, the skull of the 
Chlamydophorus excels its congeners. I have not the oppor- 
tunity of comparison with Xenurus or Tolypeutes, but I believe 

1 Denkschriften d, Kau. Akad. d, WiMMOKhafUn, 9ter Band. 

* P. Z. S. Part XXV. p. 8. 

s P. Z. 8. for 1866, p. 881. 

* Yarreirs figure is had, and has been invariaWy copied by all Englidl 
MlhorB, molading Pxot Owen, in hia Contp. AnaU of Vert. Vol. u. (1866). 

1—2 
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they would both oonfirm mj statement. The measurements 

are given in lines, 

BELATIVB MEASTJKBMENTS OF EDENTATE SKULLS. 





9> ' 

s 


- 5" 


3 . 
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C aft 
— 

o a. 
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2 • 

? 9! 


3 3 


t 

Chlnmydophorus j 
truueatus. j 


Height including 
Lower Jaw. 


15 


24 


42 


8 


18 


12 


Breadth from Ear 
to Ear. 


21 


27 


40 


10 


16 


11 


Length* 


46 


HO 


96 


21 


30 


18 



Thus it appears that the total lieight, in Chlamydophoi'iis, 
from the base of the lower jaw to the vertex, and the diameter 
from ear to ear (not including the osseous auditory tube» which 
would add a line more on each side) are within one line of 
being equal; whilst the total length, from occiput to end of 
snout, is only once and a half as much as the he^ht. A compa- 
rison with the other skulls measured shews no approach to 
these results. 

The configuration of the skull, as a whole, is conical : the 
brain-case is sub-globose and capacious. If you imagine the 
remarkable frontal tuberosities and the deep lower jaw re- 
moved, you perceive a marked similarity between the crania of 
OhlamydophoruB and Chrysochloris* 

But the general facies, seen in profile, suggests, with the 
exception of the elongated lower jaw, a resemblance to the 
Asiatic elephant. This is mainly due to the elevation of the 
vertex, and the concavity of the os frontis (between the tuber- 
osities), as well as to the inconspicuous orbit which is scarcely 
distinguishable from the zygomatic fossa^ while the optic fon^ 
men is so minute as to be hardly visibla 

The lower jaw is remarkable for its pachydermatous cha- 
racters — its great depth, perpendicular ramus, rounded angle. 
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and the shortness of its coronoid process as compared witli the 
condyloid. It bears, however, a not distant likeness to the 
lower jaw of the insectivoioas Macro9od%de9 ^pieua, which has 
also a short ooronoid. 

Eab. Our animal would appear, like the desman and the 
mole, to be devoid of an external ear, but this is not the case. 
True, there is no pinna, and the concha is represented only by 
a delicate cup-like ring of cartilage surrounding the aural orifice 
immediately behind the eye. But on removing the integument, 
a very singular auditory apparatus is displayed in the form of 
a long winding osseous tube, commencing where the bony 
meatus generaUj ends, ascending behind the articulation of 
the jaw, arching over the root of the zygoma, and then running 
horizontally to the point where the modified conchal orifice 
opens close to the tiny eye. This winding tube, however, is 
not iu a single piece, but in two; the first of which is con- 
nected by cartilage? with the slujrt canal 'the true bony meatus, 
not a quarter line in length) leading from the tympanic 'bulla,' 
and extends to a length of three lines, terminating at a point 
-opposite the junction of the temporal, parietal and frontal 
bones. At this point it is joined by an interposed ring of car- 
tilage to the second piece, only one line in length. This 
singular acoustic tube is capable of limited movement, and 
is furnished with a delicate muscle attached to the temporal 
boiie near the root of the zygoma. Tlie tympanic bulla, just 
mentioned, is in fact the tympanum itself, developed external 
to the cranium. It occupies the ordinary position of the mas- 
toid process, consists of an ovoid, bubble>like, thin-walled cham- 
ber of considerable capacity — separated from the meatus by a 
true membrana tympani — and contains the usual chain of 
ossicles connecting that membrane with tlie fenestra ovalis. 
On its lower and inner aspect tins bulla is somewhat con- 
tracted, and is pierced immediately behind the pterygoid plate 
by a minute orifice leading into the eustachian tube. To 
revert to the osseous tube connecting the tympanum with the 
concha, I would observe that it is evidently the homologue of 
the eartUoffinous meatus auditorius, elongated and ossified to 
meet a special requirement. The nearest approach to this 
remarkable development is in the Echidna, whose external 
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auditory meatus is composed of a long series of cartilagfinous 
rings. Resoive these rings luto two bony tubes, anU you have 
the organ of the Chlamydophorus. 

The Olfactoet oigan has also a special development; for 
la addition to the usual saifaoe afforded by the nasal foasse and 
the ethmoidal cells, the two remarkable ircmtal tuberosities 
consist of an intricate labyrinth of cells, which freely commu- 
nicate with the latter. 

Hence it will be seen that although the organ of vision is so 
inconspicuous as to have earned for the animal the name of 
Pichi-cidgo, or 'blind armadillo' — ^the deficient sight is abun- 
dantly compensated by the eztraordinary provision made for 
smeU and hearing. 

The SoofpuJta attracts notice on several accounts. 1. From 
its general contour : the superior margin is convex, the inferior 
concave, and the anterior straight, while the posterior angle 
curves downwnnl to a sharp point like a pruning-hook. In 
Dasypus the anterior and superior margins are convex, and the 
inferior straight, while the posterior angle points directly back- 
wards. 2. In Chlamydophorus the dorsum is divided into three 
nearly equsl portions by two spines^ or crests, the upper of 
which supports the enormously long hooked acromion, and the 
inferior, not quite so elevated, terminates at the neck of the 
scapula. The space between the lower spine and the angle 
affords a broad origin for the powerful triceps muscle. 3. llie 
acromion process, which is equal in length to the spine from 
which it springs, takes so wide a sweep as to overhang the 
greater tuberosity of the humerus; thus affording increased 
leverage to that bone, and while protecting the joint anteriorly, 
enlaTges its cavity; this renders necessary the mterposition 
of a synovial bursa*. A similar arrangement occurs in Oryo- 
teropus. 

The Steimum presents one or two features worthy of note. 
It is composed of six bones, of which the first (manubrium) is 
much the largest, for the support of the broad articulation of 
the plate-like first rib. This bone and the next (first meso- 
stemal) have a sharp crest or keel along their anterior surface^ 

1 As In riwhrnvj^ ntid myrmeeo^haga, and some S. Amerioau «miad«. 

' Prof, iiyrti, p. Ai. 
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a vestige of iMrd-like structure wkkh is seen in a less degree in 
Ckokepus and DitsypuSy and in the ' interelavicle' of Omiiko- 

rkynchm^; but in Chlamydophorm this feature is proportion- 
ally more ornithic than in eitlier of these. The next three 
pieces are small, like flattened beads connected by cartilage, 
thus serving, together with the articulated ribs (another bird- 
like element) to compensate for the want of expansibility, 
owing to the complete ossification of the latter. The xiphi- 
stemum is separated from the fifth piece by the dowtailing-in 
of the conjoined plates of the 6th, 7th, and Stb ribs on either 
side. 

But by far the most striking anomaly in the skeleton before 
us is the singular pelvic shield, to which Hyrtl has given the 
name ' sphsBroma ischii.' As his description is q[uite exhaustive, 
I cannot do better than transcribe it. He begins by exclaiming 
with pardonable ^thusiaam : '^Inusitata, vel, ut rectius dicam, 
inaudita plane pelvis conibrmatio, verum pnxUgium osteolo- 
gicum est, cui per onme mammalium regnum, nihil simile 
datur ant secundum." 

He tiien proceeds: "The unusual charactei*s (of the pelvis) . 
consist, &r8t, in the pubjs being open in front, as in birds ; j ^ 
and secondly, in the mutual growing together (mutuo coalitu) 
of the enormous tuberosities of the ischium, whence is de- 
veloped the truly miraculous bony shield, which for the futnre 
it wiU be convenient to call the Sphwronta isehii. 

"The pelvis, elongated as in the DtLsi/pi, is composed of the 
sacrum and innominate bones, whose symphyses degenerate into 
true synostoses. The number of the sacral vertebrce, on account 
of their intimate union, can only be estimated by the number 
of inferior sacral foramina, which, since there is some asym- 
metry in the anterior region of the pelvis, appear to be ten« 
The first three coalesce with the iliac bones— the last four blend 
with the ischia — ^the three middle contract no union with either 
of these bones, but cuustitute the upper margin of the ischiadic 
foramen. Thus far it tallies in the strictest vSeiise with Dasy- 
pus gymmrus (Xenurus, &pp). But now appears a notable 
difference. From the dorsum of the sacrum arise three longi- 

* FwrlcMr'i Xmnoffragh on Strvctwn and Devetopment of Bhtmider-Qir^, p. 198. 
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tudinal crests, of wbich the median absoFbs tbe lateral ones, so 

that behind the great iriciu^ulic foriUiieu only one crest remains, 
which, in the shape of a sleuder, pellucid, and much-perforated 
lamina, is produced throughout the length of the saorumj and 
posteriody axnalgainates with the sphseroma. This median 
Gre8t> at Uie spot where, by the accession of the lateral ones, it 
receives an increase of substance, is evolved into a dense trans- 
verse lamina, which is associated on either margin with a long 
jxnd unusual process of the ischium that I denonuiiate the 
ascending. By this means a double canal is formed, whose 
arch is the transvei'se lamina just described — whose base is the 
dorsum of the sacrum — whose external wall is the ascending 
process of the ischium, and whose internal wall is the median 
crest itself whidi separates the two canals. These ample canals 
we will call e. euprasacrdlee mc^oree. Nor is this all. From 
the dorsal aspect of the transverse lamina arc sunt out, in a 
backward and upward direction, two strong rounded bony 
columns, which, diverging from each other, impinge upon the 
sphseroma and become as many props to it It is evident thai 
between these columns and the median crests there are two 
canals also, similar to those already described. ' These we name 
the e. etiprasacmlee minoree.^ 

In the adult D. gymnums, the innominate bone consists, as 
usual, of three bones which are joined by interposed cartilage. 
But in Chlamydophorus they form a genuine synostosis. 

The ilia sunnount the sides of the anterior sacral vertebrae, 
< with which they are united, in the shape of wings, and afford axk 
ample sur£su$e for the origin of the dorsal muscles. The ischia- 
dic notch is converted into a true foramen. 

The ischium is united to the sides of the posterior sacral 
vertebra*, and possesses three rami, of which the superior is the 
'ascending process' above named; tho second, directed down- 
waJ'ds and forwards, meets the os pubis, with which it unites to 
form the lower boundary of the obturator foramen ; the third, 
remarkable for its strength and breadth, affords the sturdiest 
support to the sphseroma ischii, into which it is inserted. 

The OS j)iihi\s is distinguislied from the ilium by the pre- 
sence of a broadish ilio-pubic tubercle. It consists of only one 
ramus which is joined to tbe descending ramus of the ischium. 
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and closes the obturator foramen. Witli its fellow of the oppo- 
site side it has no cunnection, and lienco, in tlie lumy pelvis, 
there is a gap below of six lines in width \ In place of a sym- 
physis^ however, there is an arch of fibro-cartila^e projected 
forwards which closes the pubes, and receives the fibres of the 
recti abdominis muscles. In Xemrus (according to Hyrtl) the 
sy u^physis is closed, not by the continuous development of the 
pubic bones, but by the interposition of a small wedge- like 
bone on either side of the median line. Similar cuneate bones 
are said to occur in D. sexcinctus, but not in JJ. novemcinctus^^ 
where the normal ossification is complete. This is a very in- 
teresting developmental li^ 

This marvellous Sph«ronui» iken, distinctly belongs to, and 
is part of, the bony pelvis, to which it is united by five fulcra. 
Of these the two principal, and lowest in situation, arise from 
the ischium — the two middle are the columns erected on the 
transverse lamina of the sacral crest — and the hicrhest is the 
termination of the median crest. Since the mam buttresses of 
the shield occupy the place belonging, in other Dasypods, to the 
tiibera ischii, it seems evident that this anomalous structure is 
developed from the confluence of the tuberosities. It has no 
analogy to the cutaneous skeleton which occurs in the form of 
bony plates in all the Dasypi : for in these animals the bony 
shields of the skin are never united to the subjacent parts of the 
skeleton by a true synostosis, as in Chlamydophorus. 

In position, the sphseroma is vertical ; in shape, it may be 
compared to a semicircular buckler with its convex maigin 
directed upwards. This maigin is thick, roimded, and beauti- 
fully crenated with bosses and intermediate fissures, correspond- 
ing with the first row of tessersB in the pt rpendicular piece of 
the horny dermal coat which overlies it. The lower margin of 
the shield is acute, and also crenated, and consists of two ncarlv 
straight radii, as it were, converging to the semilunar median 
notch, which embraces the base of the tail, but without touch- 
ing it. The anterior surface is concave, but unequal and rough, 
pierced by many nutrient foramina. The posterior is smooth, 

1 This hiatus is greater in proportion than in the Slottw or in the SLmws 
thu only other uiammals whose pelves are open anteriorly. 

* Tatima peha^ Desm. 
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but bossed and ornamented with semicircular roWvS of oblong 
foramina and fissures, arranged concentrically, which give inser- 
tion to the short tough fibres, by whi<^ the dermal ooat is bound 
to the shield throughout. 

I have prefened to use the term 'dermal ooat' (ehlamys) to 
indicate the tesselated homy coyering, which clothes the top of 
the head, back and tail of the aniirial, as well as the bony pelvic 
shield; because some cuiifusioii is iiitruduced by previous writers' 
by the interchange of the terms ' dorsal disk* and ' dorsal shield' 
—^pelvic disk' and * pelvic shield' — whereas in OhlamydophoniB 
there is (in the dorsal region) no shield as distinct from the 
homy disk or coat. Neither in the Dasypods, which have bony 
exoskeletal shields, is there any endoskeletal pelvic shield. 

With respect, however, to the relation between thn sjihae- 
roma ischii and the cutaneous system, it must be observed that 
the former is completely invested, on both its surfaces, by the 
common integument of the body : so that the anterior concavity 
and the bony fidera implanted into it are clothed with hairjf 
skin reflected from the back and nates ; while the posterior suiv 
face is covered by the closely adherent continuation of the 
dermal Iiorny coat. The hairy skiu wliich surrounds the fulcra 
of the spba^roma insinuates itself even into their interstices, 
whence the sinuses are formed which Yarrell mistook for anal 
glands'. 

Before quitting this portion of the subject^ we may enquire 
what is the purpose of this singular truncated extremity so 

strongly fortified within by bony shield and buttresses ? At 
first sight it appears rather obstructive than calculated to serve 
any useful end ; but on considering what little is known of the 
habits of the animal, it will be evident that it fulfils a most 
important office as a defensive weapon— 7the only one the little 
creature possesses ; while the obstruction which it might appear 
to offer to the performance of sexual functions, is compensated 
by the special sti*ucture of the inulo and female organs. The 
Armadillos live above ground, and, when attaciicd by birds of 
prey or other enemies, are able to roll themselves into a ball, in 
which position the overlapping plates of their osseous armour 

1 Gray's Catal* Edent. Manm. p. 888, and eiBewhere. 
* ZooL Joumol, VoL m. loeo df* 
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afford them their necessary protection. The haunt of tho 
Pichiciego, liowcver, is its subterraneous burrow, whither on tho 
slightest alarm, it betakes itself, and firom which it never wan- 
ders far. Hence it does not reqnire a stronger armature for its 
iiead and back than what is suflioieiit to support tlie superin- 
cumbent loose sandy soil through which it d%B its way ; while 
its sturdy pelvic shield coven its retreat by effectually dosing 
the orifice, much on the same principle as a gasteropod shelters 
behiixl its operculum. Thus its nimblest foes, which probably 
are serpents, may be eluded ; and, iis li to f^ivc them "no handio 
to get hold of/' the animal is able to curl up its tail closely 
against the abdomen, and so complete this admirable defence. 

From Hyrtl's description of the female organ, whioh I give 
entire below, it appears that the orifice of the vagina is situated 
above the pubes, but is prolonged into a tube a quarter of an 
Uich in length \ and, as I gather from his expressions (though 
he does not distinctly say so), directed backwards^ su as to facili- 
tate copulation. On the other hand Yarrell, whose specimen 
was a male, speaks of the penis, which " remained attached to 
one edge of the divided abdominal muscles/' as being ** large 
compared to the size of the animal, and one inch and one eighth 
in tength." In our specimen the length was about the same, 
of which one quarter-inch was free externally, and semi-pendu- 
lous. These facts taken together seem to render unnecessary 
the possible hypothesis su^L^Lsled by Prof. Hyrtl, as to the 
modus coUiis, but in which he himself evidently dues not 
believe. 

The MammsB* are pectoral, and two in number. The testes 
are abdominal, but I am unable to speaJt definitely as to their 
exact situation. 

1 **VagiiiA ineoUttt lovma ovgaaon, mm vH regula fert, ostio ante annm 
hiante, exordium smnit, sed inborn nstit, rapift ingaen eleTAtmnp oylindricum, 

ad tres lineas lonpiini f vtns pilosnm, intns memlirana mucosa, in o^Wi externi 
vicinia pliciH lougitudiiiaiibud ornata, obductum, ita ut I'riupum potius qu&m 
rinum pndotis feminini ante ooulos habere crederes ; et ipsemet ego, primo am- 
maliB a>?pectn, cnm maBCulo fern luilii esse, bull tie inaverim. 

" Forsan pelvis coniormatio singoloris, ampiexibus veuexeis more ferarum a 
posteriori eeUbrandia, minime faTenB, talem vagintt in tabnm (^lindricom pro« 
longationem necessariam reddit, ut vagina hoc pacto peni, in venerem ruenti, 
qm^i olA'iani venire possit. Si vcro, quod serioribus obsorvationibus dijiKli- 
eandum et Btatueiidum relinquimus, ClJauiytloiihori femiua, copulam sexualem 
adTOtso ventre inire soleat, revera plane iion inteUigendum erit, ani officio 
ngUuB priapiformiB loni^tiido inserTiafe." Op, eit, p. 50. 

« Idem, p. 51. 
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But to return to the skeleton, there are yet several points 
on which I would say a few words. And first, as to the teeth — 
for here I find my observations do not quite accord with those 
either of Prof. Hyrtl, or of Dr Harlan. I will, however, for 
brevit/s 8ake» not quote these writers^ but simply describe from 
our own specimen* 

The Ohlamydophorus is a true homodont, with eight grinders 
on either side of both maxilla and mandibla The teeth are 
long, subcylindrical. separated by intervals, and deeply set 
(those of the lower jaw perforating the whole depth of the 
bone, and dimpling its inferior margin); each tooth is nearly 
equal in diameter throughout its length, and has therefore no 
true crown or root They are slightly curved\ so that each 
tooth with its antagonist taken together describes an arc of 25^ 
(see fig.) with the convexity forwards. 

Before speaking of the opposed surfaces, I would draw at- 
tention to the articulation of the jaw. It is plain that the 
condyle, being so closely packed in between the root of the' 
zygoma and the external ear-tube, can have very slight antero- 
posterior movement: hence, no single tooth can be brought into 
contact with any other but its proper antagonist. 

The first tooth of the lower jaw has no opponent and there- 
fore no masticatory surface. It is rounded at the apex, and in 
our specimen (as in Hyrtl's) is the smallest of all [while 
Yarrell, whose specimen was perhaps older, describes it as the 
longest, as we might naturally expect it it to be]. The first 
seven teeth of the upper jaw, then, are opposed to the last seven 
of the lower; and hence the eighth upper tooth is also without 
an antagonist, but, unlike its analogue in fronts it has a double 
' facet- 
In the upper jaw, the first five teeth have a single oblique 
plane facet, directed backwards, while the remaining three 
have two equal facets each, converging to an angle. In the 
lower jaw, the 2nd, .Srd and fourth teeth have single plane 
facets cut obliquely to correspond with the 1st, 2nd and *Svd of 
the upper ; in the 5th and 6th the posterior plane is slightly 
developed; while the 7th and 8th alone have the anterior and 
posterior planes equal, 

* Hyrtl describes them as cim ed, but Lis plate represents tbem straight. 
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From this arrangement it will be seen that very slight re- 
traction of the jaw would lock the teeth, and hence the lateral 
movement must prt!vail in luastication. 

The OS kyoides luus been rcinarkjibly w«ll preserved in our 
specimen, and as it k fully described hy Hjrtl, I will give .bis 
own 'words : 

** The body (basis), curved in the form of a horse-shoe^ pre- 
sents a median tubercle for [the attachment of] muscles coming 

from the stciaain. There is no eutoglossal bone. Ntitlitr in 
Chlamydophonis nor in D. sexiuctus have I seen the process of 
the body reaching to the thyroid cartilage, which Rapp ascril)L'.s 
to theDasypi. The posterior horns, which in man are called 
*c. magna,' are only small tubercles, joined by a genuine synos- 
tosis to the body of the hyoid bona They contract a true 
articulation with the anterior comua of the thyroid cartilage, 
which occurs in the Dasypl The anterior horns of the hyoid 
(in man, 'c. minora') exceed in length the boily itself, and are 
composed of three segments. The first is the shortest, but 
thicker than the rest, and joined to the body by arthrosis — not 
by sychondrosis, as authors erroneously suppose. The second 
segment is the longest, and somewhat terete ; it coheres with 
the first and third by means of capsular ligaments, and not by 
interposed cartilage. The third segment is a rudiment of the 
styloid bone, and is closely connected by tendinous fibres to the 
petrosal.'* 

With regard to the natural position of tlie tail of the animal 
there appears to be some doubt. Its length from the notch in 
the splueroma to the apex is an inch and a quarter ; it is some- • 
what expanded and flattened towards the end, into the shape 
of a spatula. Above it is covered with scales similar in oon- 
sistence to the theca dorsalis — below it is smooth, liarlan 
describes and figures it as permanently curved under, and lying 
close against the belly, except when used, as he supposes, for a 
paddle. Yarrcll adopts the same view (though he represents 
the tail extended in his figure of the skeleton) and enlarges 
on it, believing that it is ''probably exercised in removing back- 
wards the loose earth . accumulated under the belly by the 
action of the fore legs" when burrowing. Prof. Hyrtl admits 
that he is puzzled. For though in both his specimens the . 
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tail was bent forwards, and could not be reversed' — yet he 
could not believe this position was natural, because of the im- 
pediment it must otier to the animal's progress underground. 
In OUT specimen the tail was extended when it came to us, and 
it was evident the animal, which had been captured alive and 
kept some time in captivity, had died with the tail in that 
position. Mr Gerrard says, " I tried to make it curve ■under 
the body, but it would not — so I left it as I found it;" and he 
adds, *' I do not think it would be found to curve in the oppo- 
site direction after death to that whilst living, even allowing 
for the contracting power of strong spirit" In all probability 
Harlan's and Hyrtl's spedmens were taken while retreating to 
their burrows and killed at once, the tail preserving the atti- 
tude which it assumes under those circumstances — its natural 
position, when the animal is unmolested, being that of ex- 
tension. 

I venture to think, too, that another point remains in doubt 
regarding our little animal — ^namely, its mode of progression : 
and if, as I believe, it can be shewn that the Chlamydophoros, 
like Myrmecophaga jubata, and the Mcmdidm, walks on the 

dorsum of its fore claws, its position in the order will be 
changed. It is said that Priodon gigas ha.s a similar manner of 
gait, which, if true, will render my supposition more probabie ; 
inasmuch as the latter is not only generically nearer to our 
animal, but the structure of the toes in Priodon and Chlamy- 
dophorus is more nearly alike by &r, than is that of either of 
the first-named genera to these. 

First, then, our specimen, when it arrived, had the toes of 
the lure feet doubled inwards with their claws resting upon the 
pahns, nor could they without violence be got to he flat. This, 
it may be said, was due to the strong spirit in which it had been 
kept : but (as already observed of the tail) this did not seem 
sufficient to account for it. Secondly, the appearance of the 
palms, of which the radial half is covered with soft fur, and 
therefore is unfitted for contact with the soiL Thirdly, the 
flattened shape of the claws, and their imbricated arrangement, 
i. the 5th overlapping the 4th, and this overlapping the Srd^ 

^ ... yersus yentrem infimom infiexa, tendit, neque zaaiore Ti facile mu- 
trtnr.** 
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would, wheu strongly flexed, preaent a continuous flat surfE^e on 
which the weight of the fore limb could rest Add to this, that 

the dorsal aspect of the claws had the appearance of having 
been used in this way. Having observed these points as likely 
to account for the actual position of the fore feet in our speci- 
men, I was struck with Prof. HyrtL's description of the muscular 
structore of the palm — ^the more so as he does not suspect the 
mode of progression to be di£ferent to that of D, gymnurtu, 
with which he compares it When describing the flexor mus- 
cles of the fore limb, he thus expresses them : " A singular union 
characterizes the flexorial province of the muscles of the fore- 
arm and hand, whose number is less than usual from the ab- 
sence of the flexor langua poUicis and pronator quad/ratm, but 
whose iieshy belly presents so large a mass as to strike one with 
admiration. With so rich an apparatus of muscles has the 
sagacity of nature provided for the flexion of the hand and 
fingers — strength being combined with celerity of action — that 
the prompt flexion of these may occur at the same moment, and 

with the same effort as extends the forearm These muscles 

have a common fleshy origin, consisting of three iayera. The 
superficial layer yields to the rest in volume, and divides into 
four tendons, of which the firsts second and fmrtk resemble in 
their course and mode of insertion the proiycUffr teres, and the 
radial and ulnar flexors of the caq>u8 fespectiyely. Concerning 
the tkird there appears some doubt. From its origin, course, 
and aponeurotic expansion you would take it for a paZwam 
longtis. But when its palmar aponeurosis splits up into four 
flat tendons, which go to the first phalanges of the fingers (the 
poUex excepted), and there, by a forked division, give passage 
to flexor tendons which are produced to the last phalanges, the 
obvious suspicion is that you have to do with a flexor diffUorum 
tuhUmie, I myself adopt the former view, and for the following 
reasons. Krstly, because the so-called flexor svhlimis consti- 
tutes the mass of the second muscular layer. Secondly, because 
the common rule among mammals demands that the bifid ten- 
dons of the fl. sublimis should be inserted, not into the base 
of the first, but into the sides of the second internode. Thirdly, 
it is evident from an aocuiate examination of their insertion, 
that the tendons of which we iqpeak axe not perforated, but are 
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80 blended with the fibrous sheath which guards the flexor ten- 
dons as would require even in the human hand a most subtle 
preparation to demonstrate. We therefore declare this am- 
biguous muscle to be the palmaris longus. Its tendon where 
it crosses the carpus contains a minute lenticular ossicle/' 

Hence, I think it will be clear that the unusual development 
of this muscle and its aponeurosis in Chlamydophoras is spe- 
cially provided for fixing the palm in the flexed position, and 
thus enabling the animal to walk on the dorsum of its outer 
toes : while at the same time this attitude of the limb appears 
the best adapted for scooping out and throwing backwards the 
sand in which it burrows. 

I am indebted to the Talnable assistaiioe of my friend, Mr James Walker, 
wlio has Idndlj pnpaied the diwwings whioh aeoo m paay this paper. 



DESCRIPTION OF PLATE. 

Fig. 1. Skeleton of CJdamydophorus iruncatua (nat size). The 
fulcra suj)plied by the ischium are best seen in this figure. 

Fig. 2. SpJujbToma ischii and tail, viewed iVum Ijeiiiiid (nat. size). 

Fig. 3. Pelvis and spLa^roma viewed from above and in front, 
so as to shew the /ulcra supplied by tlie bacriuii and Lkw ' aaceuding 
processes.^ 

Fig. 4. The Sternum, clavicles, and first pair of ribs (nat. size). 

Fig. 5. The external auditory apparatus, or 'acoustic tube.* 

Fig. 6. The os hyoides. (Figs. A^and 5 are twice nat. size.) 



I regret to find that, iu the transference to the Btone by tlie iithograplier 
whom I employed, the drawing of tlio teeth has been altered so tliat they all 
appear levpl- topped. Unfortunately this was not discovered till it was too lata 
to be rectiiied, — En. 
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ON CARDIOGRAPH TRACINGS FROM THE HIJMA^^ 
. CHEST-WALL. Br A. H. Gakbod, St John's VoUege, 
Cambridge, 

Ox applying the hand over the left pectoral region the move- 
ments of tiie heart can be felt with facility, especially at the 
end of expiration. In the following paper an attempt i» mad^ 
to classify and partly explain these moTement^ as they are 
reproduoed by the sphygmograph. 

The earliest and perhaps the only published ohservationa 
on these curves are by Dr Marey of Paris*, who gives one trace 
from the human subject and others from the horse, which 
latter have the advantage of being associated with synchronous 
traces from the interior of the ventricle and of the auricle. 
Ho previous observations can be found as to the relative dura- 
tion of the different elements of and the other peculiarities in 
the hunum heart apex traces at different rapidities of poise. 

While the subject is sitting or standing the sphygmograph 
can be made to give a very perfect record of the heart's move- 
ments, as they are transmitted to the intercostal tissuas, by 
holding the instrument horizontally with the watchwork to the 
right hand, the plane of the recording paper and consequently 
of the whole instrument being parallel to the floor, and the 
lever-pad at or near the point of maximum pulsation, between 
the fifth and sixth ribs. While lying, the instrument must be 
held upright, as when wxist traces are taken. 

The movements of respiration cause so much irregularity 
in these traces, that it is advisable to stop breathing while they 
are being taken ; and this should be done at or near the end of 
a normal expiration ; it is then found that little or no effect 
is produced on the heart's action, during the short time, about 
seven seconds, that the instrument is applied. 

It will also be found that quick pulses are mere easily 
taken than slow ones, because the heart can only be rendered 
slow by means that make the skin cold and inelastic^ or by 

> Physiologie MidicaU dc la Circulation du Sang. Paris, 1863. Pp. 68 and 
Ul, and ehewliare, 

VOL. V. 2 



Digitized by Google 



18 



MB OJlBBOD. 



pomtions that make the appUcation of the apparatus more 
difficult. 

In all cases the spring carrying the pad should be screwed 
dow n so as to give its greatest pressure. 

In the account of the traces thus obtained, the rapid beats 
will be first described ; after these the slow ones, by which 
means an idea can be best formed of the relation between 
curves at first sight so different as those produced when the 
heart's action is over 100 and those when it is below 50 in 
a minute (compare i^gs. i. and yi.). 

There is a great similarity in traces from pulses above 105 
to those over 140 in a minute ; and the description of one will 
include them all. Figure i. is from a heart beating 125, and it 
represents all the characteristic features. The movements of 
the lever are very extensive and sudden, so as to give the 
impression that they depend more on its momentum than on 
the heart's action; but that such is not the case is shewn 
by applying the instrument a little way from the puint of 
greatest pulsation, when (as in Fig. ii.) all the same ele- 
ments appear, though much less ample and otherwise modified. 

The main ascent commences abruptly immediately after a 
slight rise and &11 (a. Figs. I. n.}> and is always broken about 
midway (5) by a small fall ; it is followed by a most consider- 
able and rapid descent^ which carries the lever in an unbroken 
line, down to a point almost as low as that from which it 
started. Subsequently to this comes a less sudden rise (/), 
which reaches about as high as the break in the main ascent ; 
its summit is not nearly so sharp as the previous one^ and from 
it a fall, frequently a little irregular, commences slowly, becom- 
ing more rapid, though it is interrupted by a slight rise {g), 
after which it continues to sink until it reaches the lowest 
point of the trace, from which it makes a sudden slight ascent 
(h), which soon becomes more gradual, continuing until the rise 
(a) from which the description commenced. - 

Neglecting for the present small differences in the relative 
durations of these components, the pulse of 140 differs from 
that of 110 a minute in the movements being more extensive 
and consequently the angles more shaip, the intermediate rate 
is being intermediate in character. 
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In the pulse of about 90 a minate (Fig. iii.) aaether small 
rise and fall appears (e) in addition to those previously de- 
scribed, which is very constant, and becomes more considerable 
• when the heart's action is slower. 

Here also, as shewn in Fig. ly. in a trace taken directly 
after Fig. ILL between the sixth and seYenth ribs, theie is some- 
times seen a reduplication of the first part of the main rise 
{b, e, Fig. IV.), which is disguised in Fig. nr. probably by the 
momentum of the lever. Another point in which it diflers 
from the quicker pulses is in the formation of a second undula- 
tion (&) in the main descent before it reaches its lowest point. 
The main ascent also is not so extensive. 

When about 70 beats are made in a minute the main rise 
can frequently be shewn to be doubly broken (6, e, Fig. v.); but 
these o^n get meiged into one cuired line. The subsequent 
fiedl (cQ is here seen to have become much diminished, and the 
next rise and fall (e) of greater duration. 

In the slow pulses (Figs. vi. ix.) the fall after the small rise 
preceding the main ascent (a) is inconsiderable, or nil, which 
makes that rise appear as part of the main one, which is not 
the case. 

The rise c has now become more marked, while d has dimi- 
nished so much that it is no longer the highest point of the 
trace, that now being at the end of the rise preceding the main 

descent (/), which is frequently found to be double. 

It is to be noticed that as the pulse gets slower, the gene- 
rally ascending line between k and a gets longer ; also that at 
all rates there is a great similarity in shape in the fall and rise 
between the points k and k, which is quite characteristic of that 
part of the curve. 

A precise knowledge of the caataeB of these various changes 
in the direction of the human apex trace will alwa3rs be some- 
what deficient, from the impossibility of viviscctional verifica- 
tion, and from the fact that the relations of the organs con- 
cerned is different in man to what it is in animals, from which, 
Otherwise, arguments from homol(^ might have been more 
extensively employed. 

By means of synchronous traces from the exterior and in« 
tericNT of the heart of the horse Marey explains his apex trace; 

2—2 



Digitized by Google 



MB GABBOD. 



whieb in the main resembleB that £rom tlie human subject 
He BhewB that the rise^ here called a» results from the contrao* 
tion of the auricles, which makes it dear that that event occurs 

much liearer to the commencing ventricular contraction, repre- 
sented by the origin of the main ascent, than is supposed 
by many. He also shews that the semilunar valvas close at 
the break, single in his trace, in the main descent. The irre- 
gularitieB in the systolic interval he considers due to vibration 
of the blood caused by the tightening of the auriculo-ventricular 
TslveSy but his results were recorded alter having been commu- 
nicated to india-rubber tubes filled with air, and the undu- 
lations prubably originating in them. 

It is necessary in attempting to explain these traces, espe- 
cially when comparing different rapidities of pulse, always to 
bear in mind Marey's most important law, that "the arte- 
rial tendon (blood potential) varies inversely as the rate of 
(he pulse." This law; though disputed by some, must closely 
Approximate to the truth, because by it so many facts with 
regard to the circulation of the blood are perfectly exphxined, 
that cannot be in the least accounted for elsewise ; and it will 
shortly appear how much it assists in interpreting the curves 
under consideration. 

After the auricles have contracted at a, the commencing 
ventricular action originates the main xise, which continues 
uninterrupted until the closure of the mitral and tricuspid 
valves at h. From this point, until the opening of the aortic 
and pulmonary valves, the heart's force is expended in raising 
tiie potential of its contained h\<*r,d to that of the large arteries, 
and it is a well-known fact that during that time the form of 
the ventricles becomes somewhat globular, their diameter in* 
creasing and thus caudng them to recede in their conical peri- 
cardial cavity, produdng the fall 6 in the quick pulses. 

Immediately the semilunar valves get opened the ventricles 
distend the proximal parts of the large arteries, and il is evi- 
dent, from what has been said above with regard to tlie relation 
of blood potential and rapidity, that the quicker the pulse 
the more relaxed is the aorta at the moment before the semi- 
lunar valves open ; consequently the more rapid the pulse the 
greater is the diBturbance of equilibrium when they do so; 
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and as the aorta gets stretched and lengthened by the sudden 
repletion, so it sends the heart forward at that moment, caus- 
ing the rise d, which must therefore be greater as the pulse 
is quicker, which is the case. In very slow pulses the blood 
poteatial being high, the repletion of the already greatly distend- 
ed arteries does little in further filling them, but acts by sending 
the whole mass of blood forward, consequently the rise d is incon- 
siderable. The rise c, if not resulting from the shook of closure 
uf the auricuio-vciitricular valvey, must remain unexplained. 

The repletion of the proximal arteries is very rapid ; and 
the accompanying rise is overcome in quick pulses by the 
speedy retreat of the apex, resultinu from the emptying of the 
heart, causing the fedl d, at the end of which the ventrioles cease 
contracting. 

In slow pulses the heart's syBtoI^ is prolonged, causing slight 
irregularities in the upward tending trace, which are fairly con- 
stant (e, which is frequently double). 

There is evidently an appreciable interval between the end 
of the ventricular systold and the closure of the semilunar 
valves, during which the retrograde blood-current is arriving at 
sufficient Telocity to enable them to act; but if Mare/s law of 
the relation of blood potential and rapidity of heart's action 
is correct, we are justified in going much further, and saymg 
that the quicker the pulse, the more slowly do the aortic valves 
close: for, the greater the blood potential, the sooner docs 
the heartward current become sufi^cieutly rapid to close the 
valves, whose hydrodynamical relations are not otherwise modi* 
fied by the rata 

From these considerations, combined with the fact» in quick 
pulses, thad just before the rise / originates the trace loses 
its jerky character, it is most probable that the ventricles cease 
contracting just before the commencing rise / (at the end of 
the fall d in Figs. L ir.), and that the whole of the time occupied 
by the rise and fall / is employed in generating the retro- 
grade current to close the valve, the change in direction of the 
curve being produced, first by the relaxation of the heart caus- 
ing it to advance, and then by the partial collapse of the aorta 
causing it again to retire. This rise and fall is also clearly 
shewn in Fig. u. /• 
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It can be seen in Fig. iv. that in the pulse of 90 the nndu- 

latioa / is not so long as in the quicker ones, and in the slow 
curves it is shorter still, but the want of bharpness and the 
blending of the neighbouring lises prevent any accuracy being 
attainable in the latter cases. 

The immediate effect of the dosnie of the semilunar valveSp 
at the end of the fall is to cause a check to the descent of the 
lever {g)y as the aorta is no longer emptying itself heartwards ; 
but thiij is very soon counteracted by the consequent reple- 
tion of the coronary arteries \ which, as can be easily shewn on 
the post-mortem heart, increases the diameter of the ventriolea 
and makes them recede, drawing the apex back, further than 
during any other part of the revolution. During the rest of 
diastole, other minor forces come into play which are not eai^ 
to trace. 

Figures YII. vni. ix. are given to shew that under different 

conditions the various rises and falls may be made to assume 
different degrees of importance. In Fig. Vlll. where the greater 
part of the weight of the heart rests against the chest- wall, it is 
particularly to be noticed that the fall after before which the 
semilunar valves close;, commences from the very top of the 
trace, sheMring that the main force by which the heart is made 
to recede* which from the great length of the down stroke must 
be considerable, does not commence until after the closure of 
the aortic valve, which supports the theory of the cause of the 
active ventricular dia.stole noticed above. 

A superficial examination of cardiograph tracings is suffi- 
cient to convince the observer that when the heart beats slowly 
the first part of the revolution, namely, from the commencing 
systole until the closure of the semilunar valves, bears a 
smaller ratio to the whole than in quick pulses. This led the 
author to make a series of measurements of these ratios, on the 
a.s8Uinption that the ventricles couiinence to contract at the 
origin of the main rise, and that the semilunar valves close at 
•the end of the &li /. 

^ That the active diastol6 of the ventricles results from the congestion ct the 
eoroiiftiy yesaeU was cU«eoy«red hy Brudce; and I regret that my ignorance of hie 

observations, publisbed in SUzungherichte der Wiener Akad. der Wi*s. Nov. 
1854, vol. XIV. p. 345, prr vented my referring to theuii in a paper On the juune 
subject, in this Jouruai fur Maj, 18G9. 
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To ensure aoeuiaesr, the trace was f^aoed mi a flat piece of 
wood, to which was attached a ledge, along which it coald 
be made to slide. A lever with a steel point was also in con- 
nection with the instrument, in such a way that when the 
tracing rested on the ledge, the steel point produced scratches 
on the paper, similar to those produced by the s|^ygmo- 
graph pen. 

By this means, the parts of the carve under consideration 
can be all projected on to one straight line and their relative 
lengths measured with feanlitj. Fig. x. is a trace so prepared 

{oT mea^suiing, and this arrangement is neces8a,ry on account of 
the sphygmograph lever moving in part of a circle instead of 
quite vertically. Further, to diminish inaccuracies in the 
w&tchwork movement all the pulsations on a trace were mea- 
sured, and their average taken as the result. 

It was soon found that» with a given rapidity of pulse^ the 
ratio of the first part of the heart's revolution to the whole did 
not vary appreciably, when traces were taken in any given posi- 
tion, but that when standing or sitting the ^rst part was lunger 
than when lying. 

Further, on comparing traces of different rapidities, it was 
found that the length of the first part varied very definitely^ 
inversdy as the rate; not so quickly, but as its square root: and 
the number of measurements that have been made seems to 
justify the law, that in hmlth, the length of ihe firtipu^ of the 
hear-t's beat vaHes, for a given jwsUion of tite mhject, inversely 
as the square root of the rapidity. 

This result differs from that of Bonders ^ who found tliat 
the length of \kiQ first part did not vary with different rates of 
heart's action; but his means were much less efficient, he having 
to depend on the registration by the hand of the first and 
second cardiac soimds. 

All the facts on which the above law is supported are given 
in the accompan3ning table, in which they are thrown into the 
co-ordinate form, one co-ordinate, rr, representing the rate of 
pulse, and the other, expressing the number of times the 
ftarMt part of the reyolution is contained in the whole. The 

" On the Rhythm of the sounds of the heart," By F. C. Donders. I860. 
l^tDdatod into the PuUin Quarterly JmnrwA of Medical Sdettce, Feb. 1868 
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observations made while lying are represented by a cross (x), 
when semi -recumbent these are enciicled (®). The encircled 
dots (0) indicate that the pocdtion was sittings and the standing 
ones are erect encircled crosses (0). 

The simple dots are either from sitting or standing obser- 
vations, but it is not ceiliuu which, as note wa^i not taken at 
the time. 

For example, the measurement of two heart traces, one 
at 41 a minute while lying, and another at 141 when semi- 
recumbent, gave in the former case the ratio of the first part 
to the whole revolution 1 : 3'4125, in the latter, 1 : 1'8S2; the 
length of the Jirst part is found by multiplying the rate into 
the number of times the first part is contained in the whole, or 

the X by the y, when — is the required result 

Thus 41 X 3-4125 « 139*9125, say 140 ; 

141x1-832 » 258*312; 

and V41 = 6 4, about ; *JU1 = 11-88, about ; 

and 6*4 : 11*88 :: 140 : 259 9, about ; 

which is very near the required numbers. 

If varies as the square root of x this can be stated thus, 
xy = h six ; k being a constant for any given position. Taking 
one of the above cases, x equalling 41, xy = 140 ; consequently 

22 nearly, which includes, within the limits of experimental 
error, all the measurements that have been made of traces 
taken while lying. When sitting or standing the results are not 
quite so uniform, as may be seen in the table, on which the 
equation curves have been drawn wiLii /i,- = 22 and also = 20: 
the latter, tlie lower one, passes through or approaches most of 
the sitting and standing observations. 

To find the duration of the ventricular systoM is very im- 
portant^ but not at all easy in many cases* In all rapid pulses, 
measuring from the commencement of the main ascent to 
the point from which the rise / originates, and which can 
scai'cely be anything but the termination of the systole it has 
been found that that interval is contained 3*4 times in each 
revolution. In Fig. iv. the trace of 87*5 a minute (rare from 
being veiy detailed), it is found that between the same points 
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the latio to the whole is 1 : 3*3965| which is veiy near the 

former result. In slower pulses it is not easy to find an origin 
for the rise /, but if, as must be the case when the pulse is at 
40 (its limit of slowness), the arterial tension is at its maximum^ 
the rate of closure of the aortic valve must be at its maximum 
also, and the whole first part almost entirely occupied hj the 
true sjstold When such is the case the equation xy^hjm 
with ife = 22 is satisfied by y being equal to S'46 (about), which 
is curiously near the relation found in quick pulses, and tends 
strongly to shew, though these are all the gruuuJ.s for it, that 
the length of the systolt^ of the heart is always a definite part 
(^th) of the whole pulsation, whatever its rate. 

The traces from which the preceding observations have been 
made were all taken on myself, and the repetition of them by 
others at different rates of pulse would be a means of verifying 
or a cause for rejecting the results arrived at. The chief sources 
of error in finding the ratios given above, lie in the watch work, 
which if not going at an exactly biuiiku- rate each time it runs, 
gives the rapidity of the heart incorrectly. Also, on starting, 
its speed augments for a short time and then decreases^ both 
which cause variations from the true results. . 

By taking a trace after having remained some time in the 
hot room of a Turkish bath very rapid pulses can be recorded, 
up to and above 150 a minute in health, without the least in- 
convenience. Very slow pulses can be jiroduccd by lying nude 
some time in a cold air, or by drinking iced water, especially 
. when nude. 
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DESCBIFnON OF THfi FlQVBMB, 

They were all taken ono Lulf the size here repreaeuted. £xGept 
Kg. £SL read irom left to righk 

X%, I, Apex tCMS «f ft liMrt beating 135 timM ft ninitto. 
Fig. IL TcM of ft heart beating 125 ft minut^ | an uub inter- 
nal to ilie apex beat. 

Fig. III. Apex trace of a heart beating 88 a nunul-e. 

Fig. IV. Trace between 6th twd 7th hbg, below the apex, of a 
heart beating 88 a minute. 

Fig. V. Apex tmce of a heart beating 76 a minute. 

Fig. VI. Apex trace of a heart beating 50 a minute. 

1%. YU. Apex trace of a pulse of 90 a minute, taken with 
ft lever 2 inches long, attached to the sphygmograph pad by a thread. 

Fig. VIII. Apex trace of a pulse at 60 a minute^ taken when 
the body was inclined forward. 

!Fig. TX. Apex trace of a pulse at 42 a minnta. It reads from 
ri^t to lea 

Fig. X. Apex trace of a pnlse at 103 a minute^ prepared for 
measuring. 
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THE VARIETIES OF THE STYLOID MUSCLES. By 
A.LBXANDER Macalisteb, Frofessor of Zoology, md Di- 
rector of ^ Mftseum, UmversUy of Dubldn, 

Some time ago Mr Lawson Tait of Wakefield did me the honour 
of sending me notes of seTeral interesting muscular anomalies 
observed by him in the neck of a male subject, which notes 
were published in the last number of the Journal. A press of 
unavoidable engagements prevented me at the time from ex- 
amining my notes of the bibUography of the subject with any 
degree of care; but I have employed a few leisure moments 
since in collecting the described irregularities of one group of 
muscles specially concerned in Mr Tait's paper, viz. those arising 
from the styloid process; and I purpose, in the present notice^ 
to tabulate as many of these as have come under my obser- 
vation. 

Of the three styloid muscles the stylo-hyoid is that most 
prone to vary, the stylo-glossus next, and the stylo-pharyn- 
geus is the least liable to anomaly. 

'The stylo-hyoid is subject to the following varieties. Ab- 
sence of it is described by Hallett and Bohmer {Ohs, Anatom, 
Sariorum, "BtBdL Fasdc. Alter. Halse, Magdeburg^ 1702, p. y.). 
The former author describes its absence as occurring once in 
two hundred cases. Between the tendon of origin of this mus- 
cle and the styloid process, Sommerring and Cloquet describe 
a bursa as existing {De Corp, Humani FaJnica, Tom, ill. p. 
118), but this I have not found to exist with a sufficient degree 
of frequency to lead me to regard it as a normal arrangement. 
A double stylo-hyoid muscle in which the two parallel muscles 
are nearly similar in attachments has been seen by Eustachius 
(Tab. XLI. fig. 5), Bidloo (Tab. xiv.), Santorini {OhservaMones 
Anatom.y Venet. 1724, p. 117), Wistar {Anatomy, Pennsylvania, 
1823, p. 189), and Alliinus; in these cases the relation of the 
two parts to the digastric tendon is not specially referred to, 
but cases in which the normal stylo-hyoid was completely split 
for its entire lengthy for the transmission of the digastric ten- 
don, have been seen by M'Whinnie and myself. I have like- 
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wise seen it undivided and passing behind the digastric tendon 
as described by Hallett. Much rarer, I think, is the form de^ 
floibed by Sdmmerring, which I have also ^et with, in whidi 
the entire muscle passes in front of the digastria A singular 

form of the muscle in wliich the two slips were inserted, one 
into the front and the other into the back of the digastric ten- 
don, T een seen, and is described by iialier (Mlm,, FhysioL 
m. 416), M'^Whinnie^ and myself. 

Many forms of second stylo-hyoidei are on xeoord: one from 
the tip of the styloid process is described by Courcelles and 
Beyer (TV. Complet ^Anat^ Paris, 1815,. p. 87); one £rom the 
base of the process by Tait, as above referred to. Another form 
of this stylo-hyoideus alter is in the form of " an elegant small 
muscle" (Drake, Anthropographia^ Book iii. ch. 17) replacing 
the stylo-hyoid ligament; instances of this have been seen by 
Weitbrecht [Comment Fetropolit, IX. 256), Blandin {Nouioean 
M6m, d'AnoL J}eacripUve, 1838, p. 874), and by myself. A 
somewhat similar instance is described by Gavarde as the petit 
stylo-hyoidien, passing from the tip of the styloid process to the 
lesser cornu of the hyoid bone, but the author does not mention 
whether it accompanied or replaced the stylo-hyoid ligament 
{Traite de Myologie suivant la M4thode de Deswulty Paris, An. 
VII.). Santorini likewise mentions having seen a stylo-hyoid 
with a normal origin inserted into the apex of the lesser coma 
of the hyoid bone {Obs. Anat,, VenetiiB, 1724, p. 117). A stylo- 
hyoideus alter inserted into the cartilage triticea is described 
by Petsche (Haller's Disput Arustom. Select, VI. 767, and 1745, 
p. 107). 

A second head for the normal stylo-hyoid from the angle of 
the jaw I have once met with, and my friend Mr Kelly, for- 
merly Demonstrator of Anatomy at the Jioyal CoU^e of Sur- 
geons^ has communicated to me an instance of this kind. I 
have also, seen this slip nearly detached from the rest of the 
stylo-hyoid. A still more curious slip I found (Nov. 1868) 
arising along with the stylo-hyoid and inserted into the angle 
of the jaw, forming a perfect stylo-maxillary muscle. A similar 
case is described by Mayer (ill. 547). This muscle lay on the 
stylo-maxillary ligament. Slips of union from the omo-hyoid to 
the 8tylo*hyoid have been recorded as existing by Sommeinng 
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(p. 113), ft&d ihe same author describes a slip from the stylo- 
hyoid ligament to the gemo-hyo-glosros (p. 123). Another 
curious ciLse of complexity is described by Mr Wood, in which a 
separate styloid fascicle of muscular fibres joined the posterior 
belly of the digastric, and this co existed with the insertion of 
the stylo-hyoid into the digastric tendon. A case of triplicily 
haa been seen by Prof. Wenzel Graber of St Peteisbuig; but, as 
fiir as I ion aware, no other case has as yet been seen. The 
hwt variety of importance with which I am acquainted is the 
existence of a slip from the posterior border of the mnsde pass- 
ing under the hyo-glossus into the tongue. 

The stylo-glosisus normally occupies the lowest place in point 
of origin from the styloid process j and Cloquet states that it 
chiefly arises from the stylo-maxillary ligament (p. 285). Har- 
rison describes it as arising from the inner side of the process 
near its point {DubUn DiaHctor, p. 38). Gray states that it 
arises from its anterior and outer side (p. 282). To this origin 
a second head is not unfrequently superadded from the stylo- 
maxillary ligament separate from the styloid head; 2nd from 
the inner surface of the internal pterygoid muscle (Moser, Ar^ 
chiv fwr AwsL vn, 226); 3rd as a fibrous slip from the angle 
of the lower maxillary bone (Riolan, p. 74, Winslow, p. 519) ; 
or 4th from the angle of the jaw as a fleshy band (Douglas, 
Theile). Of these forms I have seen the first and fourth. This 
second head may send some fibres into the stylo-hyoid; or, as 
before described, may unite solely with that muscle, but this is 
very rare; occasionally it may pa-ss separately into the tongue, 
forming a mylo-glossus, as described by Hallett and Wood. A 
double stylo-glossus consisting of two parallel bellies has been 
described as occurring on both sides by CouioelleB» Gheselden^ 
Haller, Meckel^ and M^Whinnie^ and in the form of two laminss 
one superposed on the other, it is described by Fallopius {Jn- 
stitut, p. 56). It has been seen sending deep fibres to interlace 
with tin? genio-glossus (Portal, Cours d* Anut- Medico fe). San- 
difort describes it as having been found cleft in one case, one 
slip passing to its normal insertion, and one into the pharynx 
(£xereitatum68 Anat., Lugd. Batar. 1753, c. 6, p. SI). Its ah- 
senoe on one side was noticed by Albinus; on both sides by 
Bohmer (loe, cit. p. 6). In this case the other styloid muscles 
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' were larger than ttsual; but in a case of the kind seen by 

Quoin tbe stylo-hyoid and pharyngeus were of normal size. I 
have not included in the list of anomalies of this muscle the 
muscle of Duverney or tlie stylo-auricularis of Hyitl ; for a 
complete description of which see Henle u, Ffeufer*8 ZeiUckrift, 
% Reihe x, Hefl 3, p. 368, as this should not be enumerated as 
a part of the stylo-glossus. 

The stylo-phaiyngeus has been found double by Mr Wood 
as weU as by Bohmer (Instiiut OsteoL, p. 117, and Ohs, Ahat 
i/ar., Prajf. p. 26). In these cases both slips have the same 
insertion. In one instance Fallopius found a separate slip of 
this muscle inserted along with tbe stylo-glossus into the tonii^ne. 
The same author has seen tbe entire of this stylo-pharyngeus 
passing to be inserted into the os-hyoides {he. cit, p. 75), or 
a slip of a normal stylo-pharyngeus may pass to the hyoid bone. 
Valsalva (EpisL Jnatam. II. 4) and Morgagni {Advenar, Anat 
I, 4) have described cases of this, and Santorini has found a slip 
passing from the stylo-pliai yugeus into the thyroid cartilage 
{op. cit p. 125). A few fibres have been traced hy Walther 
into the epiglottis in one instance (Mailer's Disp. Anat. Select^ 
Gotting., Vol. I.). A blip has been traced to the glottis by 
Giiardi {Oroitiio de re Anatomiod, PamuB, 1781, p. 30, note 1). 
When the fascicle to the thyroid cartilage is separate it is called 
by Luschka the stylo-laryngeus. 

A remarkable triple stylo-pharyngeus is described by Haase 
{Mtfotomi(E Specimen de MtwcuHs FJiaryngis, Lipsia?, IT^jli, p. 
13) in which slips were traced, one to the uvula, one to the 
epiglottis, and one to the thyroid cartilage: another triple con- 
dition is described by Blandin [loc, cit. p. 383), one portion of 
which, coming from the spine of the sphenoid, is a true cephalo- 
pharyngeus, the second passes between the middle and the in- 
ferior constrictors of the phrarynx, and the third separates the 
middle from the superior constrictor. An accessory head has 
been described for tbis must le by Prof. Lu ( bka of Tiibingen, 
passing from the ma.stoid process between tbe kerato and chon- 
dro-pharyngeus to join the rest of the normally arising stylo- 
pharyngeus. 
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ON THE VARIETIES OF THE PKONATOR QUADRA- 
TUS. By Alexander Macausteb, Frofmor of Zoology 
m the ZJhwersity of DtMm, 

The pronator quadraim, like many other muscles which are 
Tery definite in course and action, is singularly free from varia- 
tion, and, as ^Eur as I am aware, there are veiy few anomalies 
of it described in anatomical works : Otto and Meckel describe 

cases iu which it was suppressed. Blancard {AruUomia R6~ 
formafa, Lugd. Batav. 1695) figures it as trianfjular wdth an 
apical tendinous, radial insertion, and Riverius [JJe Dissectiom 
partivm Corparia Humanis, Paris, 1545, p. 316) also represents 
it of this shape. Mr J. R Barton, of the Philadelphia Hos- 
pital, has described a variety in which the muscle was divided 
into two triangular pieces whose apices were placed in opposite 
directions (Homer^s Special AwOomyy i. 426). 

In the DubKn Royal College of Surgeons' dissecting room I 
have met with several varieties of this muscle, some of which 
are not to my knowledge on record; and sketches of these 
I exhibited at the last meeting of the British Association at 
liverpool (September, 1870). They were the following : 

1. A triangular condition of the muscle similar to that 
described by Biverius and Blancard as above described ; this 
form I have found with, or more commonly without a tendi- 
nous radial insertion, the radial attachment in two out of three 
cases was fleshy and not tendinous. In all the cases in which I 
have seen this triangular form, the apex has been radial and 
the base ulnar. 

2. A bi-laminar condition of the ordinary muscle ; ihis» I 
think, is a rare condition, but is referred to by Meckel, and in 
the only case in which it occurred simply the superficial lamina 

had a more extensive ulnar than radial attachment, and consc- 
queutly its fibres sloped ciuwii wards and outwards, while those 
of the deeper layer passed directly across, or sloped gently in 
the opposite direction. 

3. A bi-triangular form similar to that described by Dr 
Barton, as above quoted ; in this instance the upper division had 
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an ulnar base and a radial apex, and the inferior had a radial 
base and an ulnar apex. 

4. A trifid variety, in which the upper alip wafi triangalar, 
with its base at the radius and its apex at the ulna ; the middle 
portion was on a deeper plane and more nearly transverse in the 
duection of its fibres, while the inferior part was mIso triangular, 
with an ulnar base and a radial apex. Two specimens of this 
variety have fallen under my notica 

5. A trifid variety, in which the upper triangle completely 
overlay the middle deeper part, and had to be removed to 
exhilnt it ; the inferior triangle was as in No. 4. 

6. A normal pronator quadratus, having below it a short 
small separate slip inserted into the sacciform capsule of the 
inferior radio-ulnar joiut, and by a lew tibres intu the anterior 
ligament of the wrist-joint. 

7. A triple condition in which the upper part had a radial 
hase and an ulnar apex ; the middle was, as in No. 5, deeper in 
plane and nearly transverse in direction ; and the infericHv a 
small separate slip, arose from a little less than the lower half- 
inch of the anterior surface of the ulna^ and was inserted by a 
narrow slip of tendon into the deep portion of the anterior 
annular ligament at its trapezial attachment. This variety re- 
sembled No. 4, but the insertion of the tendon of its inferior 
part extended towards the carpus. 

8» The most remarkable of all the varieties met with was 
one in which the entire musde^ arising from the ulna as usual^ 
passed outwards and downwards ; all the fibres converging to a 
tendon which commenced near the centre of the muscle. This 
tendon crosses the anterior margin of the carpal end of the 
radius, and the anterior ligament of the wrist-joint, and ends by 
sendiriLi slips into the scaphoid, the trapezium, and the anterior 
Aiin^^l^r ligament ; a few scattered fibres extending as far down- 
wards as the metacarpal bone of the thumb. This curious spe- 
cimen I have presented to the Museum of the Boyal Collie of 
Surgeons in Dublin, where it is preserved. 

9. A ease of a simple bi-laminar muscle, in which the 
deeper layer was attached, not to the surfaces, but merely to 
the interosseous margins of the ulna and radius, and thus pos* 

VOL. T. 3 
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sessed very ahorfc fibres; the superficial lamina iras peifecilj 
normal 

I have found these Tarieties commoner in the female than 
in the male, and in the left than in the right arm. I have never 

. fouiiii them symmetrical; of the entire series Nos. 6, 7, and 8 are 
the most intcrestini:, as .siiowing the gradations of this muscle 
from its normal human forearm condition to the state of a 
muscle acting on the carpus. In No. 8, it presents the appear- 
ance of being a perfectly symmeteioal antitheais of the extensor 
098ia meUiearpi pofJUcis, and reminds ns forcibly of the rare 
anomalous internal pmmto^akaman muscle which I have else- 
where described. 
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CONTRIBUTIONS TO THE CELL-MIGRATION THEORY. 

By KiCHARD Caton, M.D., (Edin.), Honorary Assistant 
Physician to the Liverpool Infirmary for Children, Plate 
IV. 

(Read at the Meeting of the British Association in Liverpool, 

SepL 1670). 

The important facts in the physiology of the Blood Corpuscles, 
bearing on their migration from the blood-vessels, and their 
relations to the corpuscles of inflammatory lymph, pus or 
mucus, which, though investigated by Dr Wm. Addison in 1842, 
and demonstrated by Dr Augustus Waller in 1846, remained 
unconfirmed and almost foigbtten, until their re-disooreiy by 
Pro£ Cobnlieim in 1867, haye at length become so far fikmOiar^ 
that it is scarcely needful, in bringing forward further re- 
searches, to dwell on their early history at any great length. 

It may however be well briefly to call to mind one or two 
of the leading pomts in the memoir by Professor Cohnheim, 
which anew directed attention to the subject, and formed a 
fresh starting-point for investigators'. 

The study of suppuration in the cornea of the frog first led 
this author to the opinion, that the pus-cells were not formed 
in the inflamed part, but migrated thither from the vessels. 

In order to test this theory, observations were made on the 
mesentery of the frog ; and here, when inflammation had been 
excited by access of air, or by the appHcation of chemical irri- 
tants, the white corpuscles could be seen accumulating in great 
numbers in the veins, and ultimately migrating into the tissues. 
The process was foimd to commence in from four to fifteen 
hours after the exposure of the mesentery, and the time occu^ 
pied by the escape of each cell was, on the avera^^e, about two 
hours, though liable to great vaiiaLiuuu jMigraUou of the red 
corpuscles was also observed. 

The author supposed that the red corpuscles were forced 
out by the pressure of a congested state of the vessels, and that 
the colourless ones pierced the walls by means of the amce- 

1 A list of papers reieixed to is given at the end. 

3—2 
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boid movements with which they are endowed. From these 
observations he drew the important conclusion, that pus-cells 
are in all cases migrated white blood-corpuscles. 

The great importance of these views naturally induced seve- 
ral physiologists and pathologists to repeat Oohnheim's expe- 
riments. Pro£ Strieker of Vienna, Dr Eremiansky of St 
Petersburg)!, Dr Charlton Bastian of London, M. Hayem of 
Paris, Dr Woodward of New York, and others, have made care- 
ful series of observations on the inflamed mesentery of the 
frog, with the result of conflrming the description of cell-migra- 
tion given by Cohnheim. On the other band. Prof. Balogh of 
Pesth, and Dr Felts of Stiasbuigt have failed to see the 
migration. 



In this paper, I shall first briefly give the results of a 
considerable number of original experiments on the mesen- 
tery of the firog, conducted in the mode described by Pro£ 
Ck>hnheim, the frogs having been always previously paralyzed 

by the subcutaneous injection of woorali. 

In those experiments which can be considered to have been 
successful, viz. in which the frog survived for a sutiicient length 
of time after the exposure of the mesentery, the phenomena 
noticed were — 1st: a slight dilatation of the vessek. The 
mesentery became perceptibly redder to the naked eye, than 
at the moment of exposure. For some time, quickening of 
the circulation was generally noticed. 2nd: a gradual retard- 
ation of the blood-flow, commencing in the veins and capil- 
laries ; movement continuing longest in the arteries; and when 
complete stasis had occurred in the veins and capillaries, ad-, 
vance and r^ess of the corpuscles in the arteries^ correspond- 
ing with every systole and diastole, have sometimes continued 
for two or three hours: considerable congestion always took 
place. 3rd : when first observed after the operation, the white 
cells were being carried along in the general stream; in the 
veins generally occupying the " lymph-space/' where they could 
be traced rolling along at a somewhat slower pace than that of 
the red globules. After a time, the white corpuscles Ibecame 
less regularly circular in outline, and shewed a tendency to 
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adhere to the wall of the veins; later still, laige numbers of 
the white cells were deposited from the stream and covered 

the surface of the veiDs, and partially so of the capillaries. 
When the arterial current became slow, a few were also seen 
deposited in the arteries. The spontaneous or amoeboid move- 
ments were now exhibited with considerable activity. 

These appearances were seen in every frog which survived 
for a sufficient length of time after the exposure of the mesen- 
tery, and, in the majority of instances, nothing farther oc- 
curred. 

When commencing these observations, I operated on nearly 

a dozen frogs in succession, without seeing anything further 
than has now been described, notwithstanding that a most 
careful watch was kept on the mesentery, until the death of 
the frog, viz. from four to twelve or fourteen hours. 

This frkilure I can <mly attribute, pturtly to defects in the 
method of operating, during at any rate the first few obser- 
vations, such as the use of too large a dose of woorali; but chiefly 
to the fact, that nearly all these experiments were made in 
winter on hybernating frogs. During this time, the frog does 
not feed, even if hybernation be interrupted, and has but little 
activity and vigour. 

After this long succession of laborious and unsuccessful 
experiments, when operating late in the spring; on strong 
healthy frogs, the migration was at length seen. In place of 
giving any general description, I will copy the notes of a single 
experiment, in the course of which the migration was very 
distinctly seen. 

A strong active frog weighing between seven and eight 
drachms, captured on the day previous being chosen; two and a 
half yniniwifl of woorali solution (one grain to the ounce) were 
injected under the skin of the back with a morphia syringe 
at 10.45 a.m.: at 12, pulse 48; frog becomiiig paralysed: 12.50, 
p.in. pulse 44, paralysis complete: 1 p.m. peritoneum opened; 
no haemorrhage from the incision ; a part of the large gut with- 
drawn : 1.30, stasis occurrinfT in a few capillaries: in the re- 
maining vessels the current is so rapid, that individual cells 
cannot be distinguished. 1.40, pulse 80; arteries dilated: 6 p.m., 
pulse 56, ^rrent in the vessels is now much slower; a large 
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luscumulation of colourless cells has taken place in the '4ymph- 
space" of the yeins. 6.45^ the effects of the drug are seen to 
be subsiding: two minims more injected. 10.30, pulse 54; 
stasis has occurred in most of the capillaries ; an- active current 

still flows through the veins and arteries ; the migration of a 
few white cells is seen to be commencing. 11.20, stasis occur- 
ring in all the vessels. 1 a.m., frog dead. 

At the upper part of the plate accompaaying this paper, 
will be found a series of sketches of the stages of migration of 
one of the cells watched during this experiment. I select this 
particular cell, because, as sometimes happens, the whole was 
Visible during its transit (i.e. the part within the wall, as well 
as that protruding externally) ; this cell also contained two 
distinct granules, which made its identification more than 
usually easy. At 10.30 p.m., I first noticed a process from 
the corpusde, apparently protruding into the substance of the 
wall of the vein. Ten minutes later, this process was seen to 
project slightly beyond the external margin of the wall; at 
11 p.m., the projecting part had increased, and one of the two 
grannies was seen to be, for the iirst time, lying external to the 
walL A quarter of an hour later, both granules were in sight 
externally. The later stages were slower than the earlier : at 
11.40 the cell had only a slight attachment to the wall, and at 
12.20 am. appeared wholly free. 

I have never yet been able to see the migration of large 
numbers of colourless cells in progress at the same time, nor yet 
the migration of the red corpuscles. With these exceptions, 
w hich may be accounted for by the comparatively small number 
of observations made, the appearances seen in the inflamed me- 
senteiy of the iiog, have been in accordance with CSohnheim's 
description. 



In addition to the investigations made on the mesentery of 
the frog, by the authors above named, several of them have also 
examined the transparent membranes of other animals, with 
the same object Dr Ejremiansky studied inflammation in the 
wing of the bat, and in the mesenteries of the dog and rabbit. 
The mesentery of the mouse, the tongue of the frog and of the 
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toad, have also been examined iu bcarck of "auswaiidcruug;'* 
but though the process has been traced in all these, it has been 
with less distinctness, than in the mesentery of the frog. Two 
of the most important vascular membranes had not been ex- 
plored, viz. the tail of the fish, and that of the tadpole. The 
study of these was doubtless prevented by the special diflScul- 
ties which attend the microscopic examination of animals 
breathing by gills. Having contrived a simple stage-trough 
(described in the July No. of the Quarterly Journal of Micro- 
scopic Science,) which enabled the fish or tadpole to be studied 
with great ease, I began a series of observations on each, and 
shall now briefly give the results^ 

Thk Fish. 

The earlier stages of the inflammatory process in the fish^ 
on the whole, resemble those in the frog. There is greater 
activity in the amoaboid movement of the colourless ceUs, and 

these adhere to the walls of the veins in the same manner. 
One peculiarity is worthy of mention, viz. that congestion is 
not seen to occur to the same extent, as in batrachians and 
mammals. The vessels, especially the veins, are not seen so 
much engoiged with corpuBcle& It seems not improbable that 
the reason of this is to be found in the peculiarity of the heart 
The motive power is placed further back in the circulation; all 
the suction of the auricle and the propelling force of the ven- 
tricle arc exerted on the venous nide of the branchiae, instead 
of being partly on the one .side and partly on the other. The 
effect of this arrangement may be that congestion takes place 
in the branchial rather than in the systemic circulation. This 
point has some little interest^ in connection with the rationale 
of migration, to he considered presently. 

During a long series of experiments on inflammation in the 
fish, a process like suppuration lu higher aiiiiaals, was observed. 
Cells resembling white cor]3uscles were formed in the stroma, 
or, after removal of the epithelium, on the surface of the mem- 
brane; and, when inflammation went on to a destructive ex- 

1 Since makiug these experiments, I have learned that Prof. Strieker and 
other Vitiuna pathologists, have recently studied migratioii in tiie tadpole. 
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'tent, the tisBues were seen to break down into a cellular ddbria 

resembling pus. Notwithstanding close and long-continued ob- 
servation, "auswanderung" was never seen to take place. The 
walls of the vessels are more transparent than those of the frog, 
a clearer view is obtained, and observation is altogether easier, 
80 that had migration occurred, it would probably have been 
seen. 

The firog is apt to die before inflammation is suffidently fiur 

advauced, and thus failure may easily occur; but in the fish, the 
inflammation produced is not fatal. In many instances I have 
traced it for two or three days consecutively in the same 
specimen* 

One of the most noteworthy facts observed, was the appear- 
ance, during inflammation, of a system of delicate lines having 
a distinct double contour, running usually at right angles to the 

course of the large vessels. They are quite invisible in the 
healthy condition ; possibly they may be minute lymphatics, or 
a ''saftkanalsystem,*' in connection with the blood-vessels. I 
have succeeded in mounting and preserving specimens which, 
alter the lapse of six or eight months still show these lines 
with tolerable distinctness. 

The study of inflammation in the flsh is very interesting. 
As however cell-migration apparently does not occur, I bhail 
not, in this paper, enter into any further description. 

The Tadpole. 

Migration of blood-corpuscles, red and white, may probably 

be said to have its maximum activity in the tadpole. The pro- 
cess takes place to so ^eat an extent, that, when commencing 
observations on the tadpole in April last, I was almost in doubt, 
whether or not migration might possibly be a physiological oc- 
currenceiy and be connected in some way with the nutrition of 
the tissues. 

Kolliker appears to have been the first to observe the escape 

of corpuscles from the* vessels of the tadpole, though his inter- 
pretation of it was apparently mistaken. His remarks are thus 
suninaarised by Todd and Bowman [Phi/siol. Anat p. 277) : 
"He •found that when the current of the blood was regular, 



Digitized by Google 



CONT&IBUTIOKS TO THE CELL-MIQBATIOH TBIORT, 41 

there was no appearance of communication between the two 
orders of vessek (lymphatics and blood-vesaek); hut that when 
the circulation was excitod and tumultuous^ owing to the con- 
finement of the tadpole under f^ass, blood-ooqnisoles escaped 
more or less readily from the blood-vessels into the oontignous 
lymphatics; and in several instances ho was able to detect actual 
communications between lymphaticii of the finest kind, auil Uie 
network of capillary blood-vessels.** "After careful enquiry, 
however, he concludes that these junctions are due to rupture> 
or perhape in some cases to primitiTe abnormal formation." 

In a congested state of the ciiculation^ corpuscles Ta|udlj 
escape from the vessels at any part of their coursa Occasion- 
ally one is seen, passinjr out exactly at the point where one of 
the large stellate corpuscles, figured l>y KolHker, cliances to ap- 
proach the vessel; but so large a number are seen escaping at 
points where there are no such stellate corpuscles, that the 
former conjunction is evidently a mere chance, and does not 
indicate the passage of a cell from the blood into the lymph- 
channels. 

It is less easy to excite inflammation in the tadpole than 
in the frog or fish. The vessels have indistinctly defined walls, 
and appear as though they were little more than channels hoi* 
lowed out in the jelly-like substance of the tail : the delicacy 
of oiganization is so greats that eztensire rupture of the vesseb^ 
and eztrayasation of blood, is apt to follow injuiy to the taiL 
The animal, moreover, can only be kept under the microscope 
for about three hours at a time, unci seldom survives a second 
examination. The whole course of the inflammatory process 
cannot therefore be studied so well as in the frog or fish. For- 
tunately this is not needful for the purpose of observing the 
migration. The occurrence of the latter process is liable to 
great irregularity; in some cases considerable irritation fails to 
bring it on, m others it takes place spontaneously and very 
early after the aiiiuuil lias been placed on the stage. 

Any interference ^MtU the return of venous blood, produces 
migration of red corpuscles very quickly, just in the same man- 
ner as C!ohnheim has shown to occur in the foot of the frog 
when the femoral vein is tied. If any injury, or the irritation 
produced by a constrained position, has produced that peculiar 
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softened and plastic condition of the white cells in which they 
adhere to the wails of the veins, and if a coating of white cells 
has in consequence lined the veins before congestion occurs, 
the white cells migrate in place of the red. It is not uncom- 
mon to see, at the same time, white cells escaping from a vein, 
and red ones horn another vessel a4joining. 

The sketch occupying the lower part of the plate, was drawn 
from a tadpole in which " auswanderung" of both forms of cor- 
puscles, was in active progress. The animal — which was rather 
weakly, from having been kept for two months in a tank — was 
put into the stage-trough at 4PJi. That portion of the tail 
represented in the sketch, contains a medium-sized forked vein 
taofised, at its upper part, by a laige capillaiy which arose 
from an artery near at hand. When first seen, the circulation 
was proceeding naturally in both vessels, being more rapid in 
the capillary; white cells were seen rolling along in the usual 
manner in the lymph-space of the vein. External to the ves- 
sels, were seen the ordinary stellate corpuscles of the tadpole. 
Nothing resembling a blood-cell was to be seen in the paren- 
chyma. 

At 4.30 circulation was becoming more rapid, and colourless 
corpuscles were beginning to adhere to the wall of the vein. 

At 5 the vein was becoming closely lined with white cells. At 
6 p.m. congestion had occurred in both vessels somewhat sud- 
denly. A slow current still traversed the vein, but stasis had 
occurred in the capillary. Active migration of large numbers 
of white corpuscles was seen to take place from the vein. The 
capillaiy had become so much congested, that few cell outlines 
were to be seen in it. Numerous yellow button-shaped and irre- 
gular prominences were observed forming on its sides and upper 
surface. One or two small extravasations occun'ed, as seen on 
the right-hand side of the drawin<jf. The mode of formation of 
these extravaijations is very peculiar. Essentially they are the 
same as the other smaller prominences, and commence in the 
same way. A little button-shaped body, as I have said, is aeen 
to form on the surfiuse of the vessel ; this increases, becoming 
globular. Secondary prominences form on the surface of this ; 
they in turn enlarge, and give rise to similar off-shoots, until a 
mass is formed, like that seen in the drawing. The red cor- 
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pusdes are soft jelly-like bodies^ and readily take any form 
impressed upon tbem. When escafnng from the Teaaels, they 
become more or less spherical, probably in oonseqvence of the 
resistance of the tissues into which they have penetrated. These 
extravasations are sometimes seen to extend with great rapidity, 
being evidently fed from the original apertiu'e opposite which 
the first little prominence was seen. 

The white corpuscle appears in some cases to pass out 
through a very small aperture, to judge by the diminutive size 
of the first protruding part, and the narrowness of the neck 
which, a little later, is seen to join the part within to the part 
without the vessel. In other cases it has seemed as though 
the cell sank through the wall, without undergoing much change 
of form, in the niauner which Dr Bastian has stated to occur 
sometimes in the frog. 

The migration of colourless cells takes place more rapidly 
in tadpoles which are debilitated and affected with parasites 
from having been long in a tank and kept on artificial diet. 
While examining specimens in this condition, I have observed 
one really interesting and important fact, viz. ike apparent 
occurrence of migration of red and white cells, in the absence of 
local inflammation, 

A number of tadpoles of the frog and toad, which have 
been in captivity nearly three months, are found to exhibit 
this interesting phenomenon almost every time they are ex- 
amined* However carefully everything approaching to injury 
or irritation of the tail is guarded against while the tad* 
pole is being placed in the trough, in less than an hour, as a 
rule, both red and white cells begin to migrate. 

After being for a little time in the stage-trougli, the re- 
straint consequent on being laid on its side, with a cover- 
glass resting on the tail, appears to produce a slightly feverish 
condition of the tadpole, the heart acts more quickly, and by 
degrees the white cells are deposited in the veina Respi- 
ration can of course scarcely be expected to be quite so easy 
when the animal is in the trough, as when free ; and this is 
especially the case in a tadpole of the ajje named, when the 
lungs are becoming developed and a frequent supply of air is 
needed. Probably from this cause congestion soon occurs, and 
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migration is seen to take place acti7ely when there is no ap- 
pearance of any local imtation« 

Only one point remains to be mentioned, viz, that two 
or three times during inflammation, bodies indistinguishable 

from white blood-cells have been seen situated about the centre 
of a stellate corpuscle, at a long distance from Mny vessel. 
They had probably been formed in tliat position ; the process 
of their formation I have not yet been able to trace. 



The above ore some of the chief facts of cell-migration. 
One or two questions of theory now remain to be considered : 

I. The mechanism of Cell-Migration. 

n. The relation of the process to Suppuration* 

I. Professor Cohnheim supposes that the red corpuscles are 
forced out of the vessels by the pressure produced by conges- 
tion, and that the white corpuscles make their way through the 
wall by virtue of their amoeboid movements. It may be ob- 
jected to this theory, that if congestion wiU account for the 
escape of the one, it ought to do so also for the other. 

It seems very probable that congestion is the cause of the 
migration of the red corpuscle. The occurrence of migration in 
the frog's foot after ligature of the femoral vein, also in the 
tadpole when venous return is impeded, likewise its non-occur- 
rence in the fish, where congestion scarcely oocurs, all point to 
this conclusion. I shall try to shew that the same cause 
operates in the case of the white cells. 

It is a fact at present unexplained, that the white corpuscle 
is attracted to the walls of vessels more than the red. This 
aiffinity is chiefly exhibited in the veins, where the slower cur- 
rent permits the colourless corpuscle to roll tardily along in the 
lymph-space. When any general fever, or tendency to local 
irdlainuiation exists, this attraction is increased, and the white 
cells are rapidly deposited, forming often a complete coating to 
the veins. When such a vessel becomes goi^ed, and the ten- 
sion is so great that its contents are forced out through the 
walls, it follows, as a matter of course, that the corpuscles 
nearest the wall pass out first, and these are the white cells. 
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On referring to the drawing taken from the tadpole, it will be 
evident that if the cells are to be forced out through the walls 
singly^ white oells will escape from the Tein and red from the 
capillary. If the engoigement be produced artificially in the tad- 
pole, before any deposit of white cells has taken place, escape of 
red corpuscles occurs from veins, arteries and capillaries alike. 
In higher animai:^ it is well known that confjcestion produces 
cedema, and it may probably do so in the fiog and tiwlpule, 
though of oourse the fluid cannot be seen passing out under 
the microscope; but» supposmg currents to pass out from the 
vessels through the apparent orifices described by Beckling- 
hausen, it jb reasonable to believe that corpuscles lying adjacent 
to these apertures might be forced out at the same time. 

With regard to the likelihood of the cells piercing the wall 
by virtue of theii' amGeboid movements, it may be remarked, 
that that property appears to be specially active in the fish, but 
that nevertheless migration seems not to occur. On the whole, 
it seems probable that the occuirence of migration depends on 
two factors, viz. (1), The degree of pressure in the vessek pro- 
duced by congestion, and (2), The power of resistance possessed 
by the walls of the vessels. Thus it is seen, that in the fish 
the abseuce ot any considerable congestion prevents the occur- 
rence of migratioa ; while in the tadpole, the frequency of con- 
gestion, along with the extreme tenuity of the walls of the 
vessels, causes it to happen with remarkable facility. 

Further, the question whether the red or the white cells shall 
escape, depends simply on the accident of the one or the other 
being in contact with the wall of the congested vessel. 

II. The relation supposed to exist between "auswande- 
ning" and suppuration has given the subject its chief interest: 
Professor Cohnhemi maintains that all pus-cells are migrated 
white blood-corpuscles. This opinion has been shared by but 
few of those who have otherwise confirmed his observations. 
Dr Kremiansky of St Petersburg, who made a most extensive 
series of experiments, was led to believe that pus originates 
only in part iu this manner; such also is Dr Bastian's view, and 
this opinion has aiso been supported by Messrs Paget and 
Turner ^ 

^ Leeturu on SurgiaU P^hoHogfft 19. 8i9, 2^0. Thixd Ed. 1870. 
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Regarding the argument drawn from experiments on the 
cornea, Hoffmann and Recklinghausen, after a special enquiry, 
still maintain the old opinion that the pus-oells are formed 
from the existing cell-elements; and more recently Professor 
Strieker and Dr Noiris (now of New York) have again repeated 
the experiment on the cornea^ and confirm the results of Hoff- 
mann and Recklinghausen. 

In the CAporiments described above, suppuration was ob- 
served in the iish witliout any migration beintr seen; in the tad- 
pole migration was seen within an hour after the animal had 
heen placed under the microscope, when all injury and local irri- 
tation had been carefully avoided. It seems Bcarcely possible 
that true suppuration could be produced by so slight a cause 
and in so brief a time. Such an opinion would be contrary to 
all experience of that process. 

Thus I think it may be saiJ, with great probability, that 
suppuration was seen apart from ' auswanderung," and aus- 
wanderung" apart i^om suppuration in these two cases re- 
flpectively. 

The question cannot yet be said to be settled. It is at least 
improbable that pus originates solely from migrating blood- 
cells; while, on the other hand, it is possible that thm may be 

no connection whatever between them. 
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ON THE LOSS OF SOLID MATTER DURING THE 
GERMINATION AND EARLY GROWTH OF 
PLANTS. By Akthub lUiisoMi;^ Ckmtak 

The following statement, with reference to the conditions of 
growth, is made by Prof. Draper in his work On Hwnian 
Physiology (New York, 1856, p. 458): "If growth be conducted 
in darkness, heat, air and water cannot cause the young plant 
to add anything to its substance — ^it is feeding on the seed. 
Indeed, when the experiment is carefully made, it is found 
that there is an actual loss of substance ; the resulting plant, 
if dried, weighing less than the dry seed from wlncli it came. 
In a dark place, then, it is possible for a seed to grow, but 
it grows in a certain way and only to a certain extent Its 
stem and its leaves are of a sickly yellowish hue ; exposure to 
sunshine soon produces a green colour in these parts, and the 
weight of the plant increases. Growth in darkness leads to one 
result, and growth in the sunshine to another." This observa- 
tion was not accompanied by any reference to experimental 
proof; and althougli it seemed very likely to be correct, it 
appeared desirable to ascertain its truth by direct investigation. 

The following experiments were undertaken with this object: 
given weights of fresh mustard-seed were taken, and each portion 
was divided into two equal parts, one of these parts was then 
crushed and moistened to set free any volatile oil, and was 
afterwards carefully dried in a water-bath, or in Dr Calvert's 
silk-conditioning apparatus, which he kindly allowed to be 
used. The other portions were sowed upon well-washed old 
flannel, placed upon moistened saucers and watered, in three 
instances with distilled water, in four others with the Man- 
chester town's water. 

The experiments were carried on through the months of 
June, July and August of 1858. 

In four instances the seeds were left to the full influence of 
di^sed daylight, on the ledge of a window, looking west, in 
two others, the saucers were placed in a large, perfectly dark 
cupboard, and only watered at night by artificial light ; and in 
one case the seeds were deposited in a dark wine-cellar. After 
growth the plants were carefully dried and weighed. 
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The ioilowmg table gives the results of all tlie expenweuu : 



Tablb 1. Growth op Mustard. 



No. 






LoBB or 
gain per 
cent. aft«r 
diymg. 




1 


« 


None 


-12 


The b^ed wa^i crui>hed 
and moistened, before 
drying. 


2 


In light. 
Town's water and 
air only. 


8 


-22-5 


riaiits J ifi. k»iig, green 
leaves just emerfring. 


3 


ditto 


1(1 


-29*8 


Piant^^ U inch long, 
stroi^ and healthy. 


4 


In lii^ht. 
Distilled water 
used. 


14 




Small amount of growth 
about 1^ inch. 


5 


ditto 


17 


-37-9 


Stalk ;uul k'aves about 
2 inrlRs long, strong 
and healthy. 


6 


In darkneas. 
Town's water and 
.air only. 


10 


-27-8 


Etiolated, but strong 
plants, about 2 inches 
m length. 


7 


ditto 


13 


-40 


Plant very weak, about 
2| to 3 in. in length. 


8 


ditto 


17 




Length of plant about 
4 in. dead and decom- 
posed. 



The results were somewliat remarkable and sliow that, at 
anjr rate, during the germination and early growth of mustard' 
seedy Prof. Draper's statement does not bold good. ' 

1. In eveiy case^ whether in light or darkness^ the pkmts 
(root, seed, stem nnd leaves) when dried» had lost a certain 
amount of solid matter. 

2. Up to the period of cultivation observed the amount of 
loss was in close relation to the degree of growth. 

3. Up to a certain stage of growth, there was but little 
difference in the extent of 1obs» in the light and in the darlc 
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In fact up to 10 days of growth, the greatest loss was in plants 
grown in the light. 

These experiments were repeated with dififerent soils with 
the bulbs of hyacinths, crocus and snowdrops, in the winter 
and spring of 1865^66; and in the following year kidney 
beans and peas were grown in garden mould, carefully washed 
and dried after growth, and then tested in the same way as the 
mustard-plants. It was found that the peas and beans only 
began to gain in weight when the plants were from 8 to 12 
inches in height. The following tables 11. ill. and IV. give the 
results with the bulbs. 

It may be seen from these Tables that, although the growth 
of the plants named was carried on for a considerable period^ 
and under differing conditions of boH, Ught, &c., yet in every 
case the result was the same, whether water, sand, earth-mould 
or cocoa-fibre was used to bed the bulbs, and whether they were 
cultivated in the darkness or in the light. Several of the 
hyacinths were allowed not only to form buds, but to flower, 
and in two instances the flowers were allowed to wither before 
the plants were removed from the glasses and dried, one of the 
plants grown in the dark also had buds about to burst; and 
although the leaves, stalk and flowers were a pale yellow colour, 
it seemed to be otherwise quite healthy. The crocus also had 
formed flowers in the sheaths, and the snowdrops had produced 
buds ; notwithstanding this, a loss of substance up to the period 
of growth observed was noted in every case, and to some extent 
it increased with the growth of the plant. In the darkness, in 
some instances the loss of weight was less than in the light* in 
others there was little or no difference. 

In the case of bulbs it seems probable that it is only when 
the plant has ceased flowering, and when the secondary bulbs 
are being formed, that there is any material gain in weight. 

In searching for a record of any similar investigations by 
others, I found that in the year 1838, Mens. Boussingault had 
made similar experiments upon the growth of wheat and trefoil, 
and although he did not trace the full extent to which these 
plants lost substance, before they began again to increase in 
weight; yet he had gone further in other respects, and had 
ascertained in what constituents of the plants the loss had 
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1 


Just Sprouting. 




4 inches long, plant yellow, otherwise 
healthy. 


4 inches long, slightly singed in dry- 
ing. 


4 inches long, flowers just formed in 
sheath. 


Diseased. 


7 inches long. 


Conditions of 
growth. 


None 


#\ 


In darkness. 
Earth and co- 
coa fibre. 


In Hght. 
Earth and co- 
coa fibre. 


ditto 


ditto 


In diffused light 
in cellar, earth 
and co(K)a tibre. 


•t-i ^ 

O "co 

2 


None 


m». 




«o 


OO 


00 


00 

f-l 


Date. 


1865 
Oct. 20 




1866 
Jan. 22 


1865 
Dec. 20 


1866 
Jan. 17 


Jan. 26 


Mar. 3 


Lobs per 
cent. 


T* 
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CO 
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CO 
00 


• 

o 
»o 


to 


Weight of 

dried Lulb 
and plant, 
&c, in 
grains. 
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00 
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CO 
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1 


No growth. 




About 2i inches long, burnt in dry- 
ing. 


About 3 inches long, slightly burnt in 
drying. 


ditto. 


Conditions of 
growth. 


None 




In light, 
in Rand, in cel- 
lar. 


ditto 


ditto 




None 




o 
t» 




,— ^ 

QO 
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Oct. 24 




Dec. 29 
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Jan. 5 


Jan. 8 
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occurred. M. Ijoussingault's researches were undertaken with 
the object of learning whether plants take nitrogen from the 
ftir, but they seem to have attracted little notice from physiolo- 
gista The results of his experiments are however in dose 
accordance with those which have just heen mentioned,, and 
they show, in addition, in which of the elementg the chief 
changes take place. 

The following tables contain the results given by Mons. 
Eoussingault in the Comptus Rmdus, VI. 102. 

1. In the early stages of genninadon and growth the 
following reaolts were noted : 

A. Gebmenation of CLOTm 
Isfe period when the radides are developed : 

A 

Oranmies. Carbon. Hydrogen. Oxygen. Nitrogen. 

2*893 of grain containing 1-222 0*144 0*866 OITS 

(2 405 dry ?) 

gave 

2 241 of germinated grain 1154 Q UI 0767 0*178 
(2-240 diy Q 

- -165 differences -6*068 -0*008 -0*099 +0005 



2nd period when the seminal leaves were fonned : 

Grammes. Carbon. Hydrogen. Oxvgen. Nitrogen. 

2 074 of grain containing 1:054 0 124 0 747 0149 
gave after growth 

1*727 0*817 0104 0656 0*150 

-•847 differences -0*237 - 0 020 -0-091 +0*001 



B. Qerhination of Wheat. 
1* To appearance of radicles : 

2*429 of grain containing 1*132 0141 1*073 0-083 
ga^ after germination 

(2*368 diy?) ^'^^1 ^'^^^ 1*^26 0 087 



- -066 differences -0*021 -0 002 -0 047 +0 004 
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2. When tiie young stem fg l^e length of the grain : 

Gimimea. Carbon. Hydrogen. Oxygon. Nitrogen. 

2 130 of grain containing 0 993 0124 0*940 0 073 
gave 

(2 053?) " ^^^^ ^'^^^ ^'^^ 

- 073 differences - -061 - '008 - DIl + -009 



3. When the stem is from 3 to 5 centimetres high : 

Gramme*?. Carbon. Hydrogen. Oxygen. Nitrogen. 

2 075 of grain containing O Uo 0117 0 895 0 070 

( 2 027 ?) 

gave 

(1703?) » ^'^^ ^'^^ ^'^^^ 

-•824 differences - 141 - D18 - '172 + 002 



Mens. Bonssingsult now apparently discontinued the analy« 
sis of plants until they Lad attained a growth uf 'J, ur o uiuuths; 
his results were then as follows : 

CL CuLTi7ATioir OF Clover in pure Silicious Sand and 

Distilled Water. 

1. During 2 months (Sept. and Oct), 

Grammes. Carbon. Hvtlrogen. Oxygen. Kitrogen. 

1'532 of gram containing 0*776 6*092 0 552 0 110 
gave 

1*649 of ciop „ 1*278 0*146 0*982 0120 
(2*52 6 1) 

•994 ditferences +0*500 +'054 +'430 + 010 

■ 

2. During 3 months (August^ Sept. and Oct). 

GrammeB. Carbon. Hydrogen. Oi^gen. Nitrogen. 

1- 586 of grain containing 0*806 0 095 0*571 0114 

gave 

4106 of crop „ 2-082 0*271 1-597 0156 

2- 520 differences +1276 +0*176 +1*026 +0*042 
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D. CULTIYATION OF WHEAT. 
1. Daring 2 months (Sept. and Oct), 

Grammes. Carbon. Hydrogen. Oxjgen. Nitrogen. 

1-244 of wheat contaimng 0*580' 0 072 0 549 0^043- 
gave 

1-819 of crop >, 0-9(M> 0116 0^768 0^040 

+ '575 differences + 321 + OU +213 - 'COS 



2. During S months (August^ Sept and Oct). 

Grammes. Carbon. Hydrogen. Oxygen. Nitrogen; 

1 644 of wheat containing 0*767 0 095 0725 0 057 
gave 

3 022 of crop » „ 1456 0173 1333 0 060 

•I- 1*378 differenceB -i- 0*689 -i- 0 078 + 0^608 + 0*003^ 



The tables as given, in the Comptus Rendus are not perfectly 
clear; some erroTs seem to have* crept into them, but, so far as 
they go, they support the conduaons to which my experiments 
lead, and they show moreover in which of the elements the chief 
loss or gain takes place. It will be seen that in the early stages 
of growth, there is little if any variation in the quantity of 
nitrogen contained in the plant, but what little alteration there 
is, is on the side of increase ; tlie hydrogen also is. only slightly 
altered by diminution, but the carbon and the oxygen both 
disappear rapidly, and they evidently disappear for some time 
in proportion to the growth. 

In the later stages of the cttlldvation of both wheat and 
clover the carbon, hydrogen and oxygen again increase. In the 
clover the amount of nitrogen also increases, but in the absence 
of all iiuinure the nitrogen of the wheat remains stationary. 

These facts seem to have an interesting bearing upon the 
physiology of nutrition and development. They appear to 
show that a close analogy exists between the two kingdoms of 
nature, so far as regards the functions of early growth. Thua 
as the animal ovum contains nourishment to support the embiyo 
for a certain period, and, under fitting conditions, the nutritive 
material gives foith ioicu to stimulate and sustain the vital 
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powers of the minute ^erm, so apparently, the ^nesis of active 
life in the plant niubt receive us first impure from tlie con- 
stituents of the seed, and in most plants at leaBt a portion of 
file power of growth must be derived from the same source. 

Again, in the animal bodj, at certain periods^ material k 
stored up, from which supplies of force may be drawn as it is 
required, and thus the creature can live and grow for a certain 
period sustained by its own substance. In like manner, it 
seems from tiie experiments quoted, that bulljous and probably 
other plants derive a considerable part of their sustenance from 
food which has been laid up in the bulb or seed, collected there 
probably during an apparent rest from growth* 

The results of the experiments may perhaps also affinrd an 
illustration of the distinctions between growth and develop- 
ment, and nutrition. 

There cannot of course be growtli or development of any 
part of a plant or animal, without the addition of substance to 
that part; and yet^ as we have seen, both plants and animals 
may on the whole lessen in weight during growth. In the case 
of bulbs, the plants grow and flourish, sustained, for the most 
part, for very long periods upon the material previously stored 
up in the bulbs; and the same statement is true,, though for a 
shorter period, of the smaller seeded plants. 

We might perhaps with propriety limit the term nutrition, 
to the act of taking in and storing the food for future growth; 
and in this sense the nourishment of the hyacinth plants as a 
whole, takes place only when it begins to take up fresh solid 
material from without. 

It is important also to notice the source from which the 
power of growth appears to spring in the first instance. 

The elements which are used up during early growth are 
the carbon aad oxygen, and to a certain extent the hydrogen of 
l^e seed; and we know at least partially* in what way these 
elements diappear. 

During germination, the starchy portions of the seed, by a 
species of fermentation, under the influence of warmth and 
moisture^ and also probably by the molecular action of the 
nitrogenous germ, become changed into sugar and other soluble 
gubstances, and these again are slowly disintegrated and burnt 
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up, by a kind of resjnialioii, and heat or other eneigy is 

developed. 

In any case it would appear that even in this early stage of 
the life of a plant, the most important agents in assisting the 
processes of growth, are hydrocarbonaceous particles in their 
course of transformation ; and there is little doubt that the heat 
energy of these compounds bears some important relation to 
active life. 

This fact may indeed be placed in close connection with the 
recent investigation of Messrs. Fick and Wislicenus, Frunkland 
and Haughton, upon the sources of mechanical power in 
animals. It seems probable that the oxydation of carbonaceous 
compounds in animals has something to do, not merely with the 
phenomena of muscular contraction, but with many other vital 
processes* 

It may he found that plants also owe not a little of their 

power of growth to the same source. It appears from the 
observations detailed in the tables, that the plants wliich they 
record lost weight during growth, almost equally in the light 
and in the darkness. It may be possible therefore that the 
processes of development and growth may obtain the needful 
stimulus^ not only from the direct heat and light of the sun, but 
also from the energy lying hid in the carbonaceous compounds 
already stored up within the seed or bulb. 

It would peihaps be interesting in reference to this point, to 
compare the conditions of early growth of different plants with 
the constituents of their seeds. It might be found that those 
plants which are able to grow for some time without the lights 
have the largest store of heat energy bound up within their 
substance. 

Afiber all, however, light is evidently essential to the true 

nutrition of plants. It may not be necessary, and these experi- 
ments show that it is nut necessary, to some kinds of develop- 
ment and growth, but it is needed before any material addition 
can be made to the solid substance of vegetable structures. In 
this sense Prof. Draper^s words probably still remain true^ 
and "growth in darkness leads to one result, growth in the 
sunshine to anoth^." 
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ON THE HOMOLOGICAL RELATIONS TO ONE AN- 
OTHER OF THE MESIAL ANJ) LATERAL FINS 
OF OSSEOUS FISHES. Bj Pjwfessob Humphry. 
PL IL 

The use of the terms * median' and 'lateral* with reference 
to the fins of fishes, though founded on obvious facts, appears 
to me nevertheless to have in some measure the effect of oon* 
tributing to maintain a misconception -with Tegard to the real 
nature of those parts and their relation to one another and 
to surrounding structures. More especially is this so foras- 
much as the term 'median' is by anatomists pointedly con- 
trasted with 'lateral' when tli^^y aro indicating as one among 
the special features of fishes that certain of their locomotoiy 
organs are placed in the middle line. . 

The most rudimentary knowledge of development tells us 
ihat^ -with the exception of the parts Ijii^ in the axis of the 
body, none are really mesial, that is, formed in the middle fine. 
All are formed in the lateral layers which ascend or descend 
from the axial line. The most, therefore, that we can say of 
any part is that it has acquired a mesial position and character 
hy the coalescense of two lateral elements in the middle line. 
This must be the case with the dorsal, caudal and anal fins 
of fishes ; and it is in this way tbat» though not essentially 
median organs, they have acquired their claim to that title. 
Nor is this an unimportant distinction, especially when we seek 
to compai'e them morphologically with other structures. Each 
of these fins, like the tongue and every other organ mesially 
situated, and at a distance from the axis, is a double organ 
and may be the representative of any other organ which is 
actually double, in which, that is, the two lateral constituentB 
have not coalesced'. 

^ A Bimilar view was, I find, entertained by that emmcntly philosophical 
anatomist, John Goodsir. After giving his reasons for considering that the 
interspinouB 1»oiMt and mfisial fin-rays are elements of the neoro- or endo- 
skeleton, he ;7oph on to say: "With reference to the mesial position and charac- 
ters of these bones, I would remark, that it appears to me quite permissible, on 
norphologioal grounds, to look upon eaeh intarspnoiu bone, witii the correspond- 
ing fin-ray, as consisting of a right and left actinapophysis mesially united — 
tlwt is, to oonsidex the zi^t and left haXiea ot which ih&y consist in tbc yoong 
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I think also the view is somewhat too readily accepted, that 

these fins which I have named are to be regarded in the light 
of dermal appendages, and that the intcrspinous bones by which 
they are continued into the interior are either prolongatioiis 
from the surface which have insinuated themselves between 
the deeper structures or are mere membrane^bones» whereby a 
cardinal distinction is implied between them and the neural 
and haemal arches and other parts of the vertebral skeleton. 

The ray-bones, it is true, are closely invested by the derma, 
though they are, at tlieir roots at any rate, covered by the 
whole thickness of the derma and by areolar tissue as well as 
by muscular expansions. The superficial musdes of these ray* 
bones are expanded beneath the skin» and are closely connected 
with it ; and the interspinous bones and their covering musclee 
are to a great extent separate from the lateral muscles of the 
trunk, and present the appearance of having been insinuated 
between them ; and in raising the skin from the lateral muscleaf, 
the fin and its muscles are readily detached with the skin. 
Still, the tendinous terminations of the superficial tin-muscles 
are in some instances^ inserted into the inter-muscular septa of 
the lateral trunk muscle, as well as into the skin; and the 
skin, as is well known, is closely connected with these septa, 
indeed they are continued into it. And, which is of more 
importance, the mesial membranous septa^ above and below, 
in the plane of the neural and hsemal spines^ are extended to 
the interspinous bones and establish a direct oontinui^ be- 
tween the spinous and the interspinous elements (fig. 1). 

These membranous septa are of course in each case double^ 
consisting of two planes which have met and coalesced in the 
middle line. The two planes, passmg superiorly from the 
dorso-lateral and inferiorly from the ventro-lateral parts of 

fish, M fundamental elements of opposite aides of the body." He draws an 
nr^nment in favonr of this view jErom the occnrrence of doable anal and 
hun m moustroub iiahea. AnaUmieal MemoirSf by Tomer, xx. 106. 

Oegenbanr, GrundzUge der Vergt, Anai,t 676, remarln tb«fc the ooaiilMtioiui fat 

the rays of unpaired fins commence in pairs and unite into single portions at a 
little distance from the base. This may he jn rcpivc d in nio^;t fishes ; and the 
two portions nsually admit of being tiusily bepaiuted from one another in the 
whole length of the ray. 

^ e.g. the S ij( . In the Percli a ^vrics of muscnkr bundles pass, on either 
Bide, from the ed^e of the lateral musck, being exteuBious of the fibres of that 
miiMto, to ib» jomtt betmsii the fin-rays ana the intenpixioiu boDM ol the 
0Mift doraal fin. 
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tho vertebral centres, and enclosing the neural and haemal 
canals, extend to the upper and lower margins of the animal^ 
and constitute the boundary lines between the parts formed in 
tiie ascending neural and the descending h»nud layers of the 
two sides. With lateral perforations for nerves and yessels and 
ivith lateral intmiuscalar processes they form, together with 
the notochord, the primitive skeleton, as instanced in the 
Lancelet. They give of! laterally processes or sheets which 
form the intei luuscular septa of the great lateral muscle ; and 
at the parts where there are no fins (fig. 2) they give off, near 
the upper and lower edges of the body, oblique processes which 
enclose the supra- and infrarcarinales muscles, while the septa 
themselves are continued, in the middle line, between the can- 
nales of the two sides to the skin. The doisal and anal fins occupy 
the place of the carinales. Accordingly a membranous process 
from each septum passes on either side of the fin and its muscles, 
separating it from the edges of the lateral muscle, while the 
septum itself is continued to, and blends with, the interspinales 
hones. This may be seen in the transverse sections^ and is 
better seen by stripping off the muscles on the sides from the 
inteispinous bones and the spines of the vertebrte, when both 
sets of bones will be found to be enclosed in, and connected 
with one another and with those in front and behind by, 
one continuous membranous sheet. The blood-vessels and 
nerves may at the same time be displayed passing on either 
side of this sheets in each interval between the spinous pro- 
cesses, to the fin. 

In a Pike about a foot long, from which the accompanying 
drawings were made, I found the large or distal ends of the 
interspinous bones, both neural and hsemal, composed of car- 
tilage. 

In the deeper parts of the mesial septum, above and below, 
at the lines of junction with, or giving off of, the transverse 
intermuscular septa, the neural and ha»mal spines are formed ; 
and deeper still, where the coalescence of the two sides of the 
septa is prevented by the presence of the neural and hsmal 
tubes, the neural arches are formed. In the abdominal part 
of the animal (fig. 3) the presence of the viscera causes the 
visceral or descending embryonic laminae to take a wider sweep. 
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and prevents the juxtaposition of the laminai of the two sides 
and, consequently, of their lining membranous plates which 
would have united to form the haemal septum. The abdominal 
cavitj may therefore be said to lie in this septum, and is com- 
monly confluent with the haemal canal, though not alwayi 
or at all parts ; that is to say, it separates or keeps asunder 
the two walls of the septum, not merely where they are mem- 
braiiuuri, but where the ha.'mul spines should be fonncLl ; and the 
ossifying bars, instead of coalescing as mesial haemal spines, 
are lateralized as ribs. The separation generally extends through 
the haemal arches as well as the spines, and lays the hsemal 
and abdominal cavities into one. It affects also the lowest 
part of the abdominal septum ; for the lower margins of the 
lateral muscles are pressed asunder, and the interval between 
them is occupied, and the abdominal cavity is closed beneath 
by the infra-caruiali s muscles. The foremost interspinous bone, 
a little behind the anus, with its muscles, commonly closes the 
abdominal cavity in this direction, and in front of the anus 
the mesially anwiged intersinnous series is wanting. 

At a variable point however, in front of the anus, usually 
near to it^ are the ventral fins (fig. 3), two in number, one im- 
mediately on either side of the middle line, and they are often 
connected with each other in the middle line. They are quite 
symmetrical, forming a pair. Each is composed, like the con- 
stituents of the anal fin, of an internal portion, that is, a portion 
projecting inwards between the ventral margins of the lateral 
muscles of opposite sides^ and which is often simple, dagger- 
shaped and strikingly reminds us of the interspinous bones 
of the anal fin, and of an external portion projecting beyond 
the level of the body and consisting of ray-bones with an 
envelope of skin. These ray-bones are jointed with the inter- 
nal bones and moved upon them by simple muscles, much 
as are the rays upon the interspinous bones of the anal fin. 
Indeed, so close is the similarity, that if a single ventral fin 
(fig. 5) is held in front of the anal fin, we can scarcely avoid the 
conviction that it is a continuation of the same series; and, I 
think, there can be little doubt of this being the case : the 
chief difference being, that the v^tral fin is double, that is, is 
composed ui two symuictrical slightly iatcralized portions, instead 
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of the two portions having coalesced and occupying a strictly me- 
dian posit ioT^. It is also more obliquely placed than the anal fin; 
though the obliquity is in the aame direction, yiz. slanting from 
before backwards and downwaids. Both these points of differ- 
ence are attributable to the presence of the abdominal visoera 
and cavity, which keep asunder the laminae of the haemal sep- 
tum in the manner already mentioned, and cause the interspi- 
iious and mu.scular and ray elements of the fin to be developed 
on the sides of, instead of in, the mesial line. So that just as 
the fibrous septa and the hbs lining the abdominal cavity, 
serially considered, are the ununited lateral elements which in 
the caudal region combine to form the haemal spines and the 
haemal septum^ so the ventral fins, serially considered, are the 
ununited elements which, behind the abdomen, combine to form 
the anal fin. 

It may be observed that the ventral fius, whether they are 
placed just in front of the anus or more forwards, derive their 
nerves^ just as do the components of the anal fin, from the 
ventral branches of the spinal nerves near which they lie. 

The pelvic hones of the ventral-fin I regard, therefore, as the 
serial homologues of the interspinous bones of the anal-fin; 
each pelvic bone answering to one or more halves of inter- 
spinous bones which have been kept separate from those of 
the opposite side, while their deeper ends have been directed 
forwards, and their anterior edges inclined inwards towards 
the middle line. The efieot c£ this has been to throw the 
hinder margin of the ray backward, and the surface, which 
in the primitive condition was internal, or opposed to that of 
the opposite side, backward and upward. Hence, to bring the 
ventral fins into a position corresponding with the elements of 
the anal fin, it is only necessary to turn the pelvic bones and 
the ray from their horizontal to a vertical position, bringing 
the anterior extremities of the pelvic bones upwards, and their 
inner edges forwards. The upper surfaces of the ray will now 
he turned towards each other, or thrown into contact^ their 
inner edges will be directed forwards, and their hinder extre- 
mities wOl point downwards. 

The pelvic bones covered by the fin muscles perforate the 
abdominal wall, their hinder parts, where articulated with the 
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fin-rays, being external and connected with the skin and the 
edge of the lateral muscle as well as with the carinales near 
the middle. In the greater part of their extent they are 
internal, forming part of the abdominal wall, and separated 
from the peritoneum only by the fibrous lining of the abdomen. 
This membrane invests the pelvic bones and muscles and con- 
tributes to hold ihem in situ. At the outer edge of the pelvis 
it divides into three strata, of which one passes externally 
between the pelvic muscles and the edge of the lateral muscle, 
and is connected with the skin : a second stratum passes 
upon the upper or deep surface of the fin, meeting its fellow 
of the opposite side, and so forming a continuous sheet which 
strengthens the part and prevents the protrusion of the viscera; 
while a third or middle stratum passes between the pelvic 
muscles to the outer edge of the pelvic bone and is blended 
with it, so establishing a direct continuity between this internal 
membranous sheet and the pelvic bone, like that which exists 
between the correspondiog Bkeet in the caudal region and the 
interspinous bones. 

It not unfirequently occurs that the pelvic bone of each side 
is not so simple as in the Pike, but| as in Clarias auquillaris 
(fig. 6), presents divisions, a broad portion passing inwards to 
meet its fellow of the opposite side, while a second portion 
passes forwards and inwards, and a third passes more directly 
forwards. These reminders of the pelvic l>ones of higher 
animals not improbably represent the incompletely united and 
diverging interspinous components of the pelvic bone. 

The pectoral fins (fig. 4) are situated more laterally than 
the ventral, being placed at the retiring an^^le between the 
ventral and ventro-lateral portions of the great lateral muscle 
in front, whereas the ventral fins are placed on the mesial side 
of tlie ventral portion of the lateral muscle, with the exception 
of a bundle of the muscle, which, separating itself from the 
remainder, passes backwards, near the middle hne, to the pelvic 
bone of each side, and lies internal to the projecting part of the 
fin. Still there seems no good reason to doubt the generally 
accepted view that the pectoral and ventral fins are serially 
homologous. If this is so, and the view I have taken of the 
relations of the ventral fin is correct, it follows that the pectoral 
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fins are also serially honioWous with the aual tin. and the cora- 
coids, like the pelvic bones, answer to the iiiterspnious lumps, or 
portions of them. I say *or portions of them,' for a comparison of 
the parts in different hshes (fig. 7) suggests that the series of 
ossicles intenrening between the ooracoids and the mya — the 
bnchials of Parker and the carpala of some anatomists— aie 
segmented from the distal part of the interspinoiis dement of, 
which the coracoids form tlie chief part, and correspond there- 
fore with the distal portions of the pelvic bones. 

The collar-like series of bones (tig. 4), which extend from 
the upper and back of the cranium to the middle line beneath, 
enclosing the ooracoids, lia immediately beneath the skin, yet 
are connected with the lateral mnsde aboTo and beneath^ 
indeed beneath are to some extent imbedded in the ventral 
portion of that muscle. It is pretty certain that they do not 
correspond with the coracoids of higiier animals, as supposed by 
Owen. Whether they really deserve the name clavicle which 
has, with more probability, been assigned to them by Gegenbaur 
and Parker, further observation must decide. 

If the view which I have here given is correct, if the pec- 
toral and vential fins correspond with the limbs, including their 
girdles, in higher animals on tlie one hand, and with the com- 
ponents of the anal fin un the otiicr, and if tlie osseous elements 
of that fin and ot the pectoral and ventral fins are developed in 
extensions of the membranous lining of the visceral cavity, in 
which membrane the haemal arches and the ribs are developed, 
it follows that the limb^girdles are in the same internal plane 
of the visceral wall with the ribs and heBmal arches. They are 
not haemal arches or ribs, but formed on a level inferior to, or 
more marginal than, both. Hence they do not (originate in the 
neighbourhood of the vertebral centres, or have, like the ribs, 
any direct relation to them, but originate in a more distant part 
of the visceral layer, and may or may not spread into contact 
with the vertebiie. The re^on in which Ly spring corre- 
spends more nearly with that of the sternum and sterna! ribs. 
Like the several fins of fishes, each is connected with the general 
muscular system of the animal and has, besides, its (,)wn inde- 
pendent muscles passing from segment to segment of the limb. 

It follows, iurther, that each limb of the higher animals 
VOL, v. 5 
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comflponds witli a latenxl fiaetor or factors of the mesial fin of 

the fish, and would, if development had proceeded in a mmilar 
manner, have united witii its fellow into a mesial organ; but 
the limbs being produced only in the region of the trunk, the 
(theoretically) apposed surfaces — the palmar and plantar — 
have been kept apart^ and hare, as in the caj;e of the lateral 
fins of the fish, been directed backwards. The direction how* 
ever of the surfaces, in this instance, is dependent not so much 
on the inclination of the parts (the girdles) lying in the walls 
of the trunk, as on the rotation of the Qutlying parts upon the 
girdles (see p. 69). 

It may be observed also that, according to this view, the 
median fins— dorsal and caudal, as well as anal — are a series of 
coalesced lateral limbs* and that on this ground the fish presents 
some claim to the title of 'neuropod' as well as of 'hsBmapod,' 
which may, when our knowledge of the morphology of the two 
is more co!ii]>lrte, prove to be an additional connecting link 
between the vertebrate and the invertebrate skeletons. 



DESCRIPTION OF PLATE U. 

rig. 1. Transverse section tlirouf^li the tail of a Pike incliidiug 
the dorsal and anal Uns : a. iotei'spinous bones of the dorisal tin ; 
5. interapitiouB bones of the anal fin. The mmicles of the fins are seen 
on the sides of the interspinous bones. The four divisions of the 
lateral muscle with its intermuscular aepta are seen. 

Fig. 2. Transverse section through the hinder part of the abdo- 
men of a Pike ; 8. c. auprsrcarinalis muscle; t. e. infra-caruudis muscle; 
a.e, abdominal cavify. 

Fig, 3. Section through abdomen and pelvic hones (pJ) of a 
Pike; these are surrounded by the muscles of the fiu. The lateral 
muscles abut Upon the fin muscles^ but do not at this part extend to 
the pelvic bones. 

Fig. 4. Section just behind the head of a Pike : 8.e, suprspcari- 
nales muscles; I., l.y lateral muscle; p. t. post-temporal bone ; 

8. d. supra-clavicle ; cl. clavicle; c. coracoiH with muscles of pectoral 
fin abovf> and below. The fibres of the latei al muscl© ar© seen to be 
inst i tcJ into the post-tempoi-al and the cl ivi !e. 

Fig, 5. The skeleton of the ventral fin of a Pike. 

Fig. 6. The skeleton of the ventral fins of Clarias anquillans. 

Fig. 7. Theskeletonof the pectoral fin of a Pike. 
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A COMPARISON OF THE SHOULDER BONES AND 
MUSCLES WITH THE PELVIC BONES AND 
MUSCLES. By Professor Humphry, (PL HI.) 

Professor Flower's paper "On the Correspondence between 

the parts composing the Shoulder and the Pelvic Girdles of 
the Mammalia, cuutained in the last Number of this Jnunial, 
has induced me to reconsider the siil>ject ; and the conclusions 
at which I arrive do not entirely accord with those of Professor 
Flower, or with those to which, as he intimates, I myself in 
some degree fonnerly inclined. The fact of its being a trite 
subject, which has been handled by many and able anatomists, 
proyes that it is a difficult one, and therefore interesting ; and 
it is moreover interesting because several of the great prinriples 
of animal construction, that is, of morphology and liomology, 
are involved in it. It is quite clear that the fore and the hind 
limbs are in the main alike ; yet a certain amount of dissimi- 
larity pervades every part of them in every animal, adapts each 
to its special purposes, and is therefore least at the middle, and 
most marked in the proximal and distal parts of the limbs. 
The same remarks apply to the limbs in the several members 
of the vertebrate division. Throughout, variety is grafted upon 
uniformity. The object of the variety is conformity to the 
special purposes of the limb, and adaptability to the varieties — 
that is, the peculiarities — of the several animals. Unfailing in 
result and regulated by some utterly unknown force, it offers 
innumerable problems to the homok)gist, many of which are 
difficult and some perhaps impossible of solution. Wlien we 
remember how hard it is correctly to compare the several pro- 
cesses in two distant vertebrae of the same spinal column, 
although we have the aid afforded by all the gradations pre- 
sented in the intervening vertebrsB^ we cannot be surprised 
&at a successful comparison of two limbs placed at opposite 
ends of the trunk, with different movements and functions, 
and unconnected by intermediate gradations, has not yet been 
made. The difficulty of instituting a correct homological com- 
parison ia augmented by the fact that the deviations from one 
another, or of both from a simple and common original, are 

5—3 
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very early elements in development, are owing indeed to in- 
hereht qualities in the two limbs which nrc opcratuig from the 
very beginning of each, and which are wujrkiiig on — and that is 
a very important point to bear in mind in all developmental 
and homological investigations — ^aie working on with reference 
to adaptation to future conditions^ and so are prophetic* as it 
were, of them. For instance^ if an alteration in the direction of 
the circulating current is to take place at a late period of de- 
velopment, the preparation for it is going on throughout the 
earlier periods of cmhrvonic life ; the several parts are forming 
to effect, and to adapt themselves to, the coming event ; and, in 
the case of the limbs, if rotation or other changes in the hind 
limb are to occur* differing from those in the fore limb, the 
developmental processes will, from the earliest period* be di- 
rected with reference to them, and will prepare the several 
parts for them — will prepare, that is, the individual parts for 
harmunious corporation with the general modification. It may 
be that they will do so in such a manner as to destroy exact 
correspondence between the limbs* not only apparently but 
really* and so render futile the attempt to make an exact homo- 
logical comparison. If a given muscle passes in one limb on 
one side, and in another limb on the other side, of a certain 
muscle or bone, it cannot be said to be strictly h iinoiogous 
in the two limbs, however close its correspondence in other 
respects may be. Such displacements or variations in the position 
of corresponding muscles are by no means uncommon. We must 
be content* therefore* in some cases with establishing a general 
correspondence, and avoid the error of endeavouring to work 
out a closer homological relationship than actually exists. These 
remarks will £nd their application in the following compa- 
rison. 

It may be regarded as now sufficiently established, that the 
extensor and flexor surfaces of the two limbs* of the parts of 
them, at least, which project from the trunk, answer respectively 
to one another, and that the radial edge of the fore limb, 

including the pollex, the outer condyle, and the outer tubercle 
of the humerus, corresponds with the tibial edge of the hind 
limb, including the hallux, the inner condyle, and the inner or 
lesser trochanter of the femur ; and, accordingly* that the ulnar 
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.edge of the fore limb, inelnding the inner condyle tod inner 

tubercle of the humerus, correspomls with the fibular edge of 
the hind limb, including the outer condyle aiid the outer or 
greater trochauter of the femur. We may consider that the 
extensor sur&ces of the two limbs form essentially and origi- 
nally parts of the dorsal plane of the animal, or are an extension 
of it> and that the flexor sorfiices are parts of the ventral plane ; 
and most anatomists accept the view that the two limbs may 
be considered tx> have uoderefone a partial rotation in op|)Oriite 
directions, wliich has had ihv effect of throwing the extensor 
surface of the hind limb forwards, and the extensor surface of 
the elbow and a considerable part of the fore limb backw^nJa 
Many of the apparent discrepancies between the two limbs are 
thus explained \ 

It is obvious that this rotation does not affect the limbs of 
all aiiiuials alike, iii maii) reptiles it affects them but little; 
and these animals furnish therefore much aid in the comparison 
of the limbs. Moreover, it does not affect all parts of each limb 
to an equal extent. The distal part of the fore limb in some 
mammals and in birds retains the primitive direction of its sur- 
faces; and in most mammals it undergoes a rotation in a direction 
opposite to that of the rest of the limb, and like that of the 
hind limb; for its dorsal surface is, like that of the hind foot, 
directed forwards, and its ventral surface backwards. The Bat 
offers an interesting example of the rotation of an entire limb 
in a contrary direction to that which is usual, the whole flexor 
or ventral aspect of its hind limb being turned forwards. 

The question arises, is this rotation of the limbs participated 
in by their respective trunk-segments or girdles, or by any 
parts of them ? With regard to the lower portions of these 
girdles — the coracoid elements in tin hlioulder, and the ischia- 
tic and pubic elemeuts in the pelvis — I am not aware that such 
rotation has ever been supposed* and the evidence is greatly 
against it. It is pretty clear that the respective external and 
internal surfaces of these elements in the two girdles answer to 
one another, and to the external and internal planes of the 
visceral laminae in which they are formed. This, it must be 
admitted, is strong presumptive evidence against any rotation 
* See mj Ob$ervatiani eit Uie Limbi of Fertoftrafe AnimaU^ p. 16. 
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of the superior elements of the girdles (the scapular and iliac 
parts). The several parts of each girdle are, in their early and 
their cartilaginous conditions— and indeed to a great extent 
throughout life — in one piece, unsegmented, the distinction 
being caused by the formation of independent centres of ossifica- 
tions, which after a time become blended, rather than upon any 
real separation or segmentation. This at least is the case 
except where the coracoid becomes separate. It is therefore 
difficult to sTippu.^e that the scapula aud ilium can undergo 
a rotation which is not participated in by the coracoid and 
ischium. Moreover, it is pretty certain that the external sur- 
faces of the lower parts of these two — ^the articular surfaces and 
the spaces just above the articular surfSaces upon which the 
prolongations of the triceps brachii and of the rectus femoris 
extend — answer to one another. 

The only question, then, which remains — and this I believe, 
though it has not been quite clearly stated, is the only one 
which has really been raised — is whether a rotation in opposite 
directions takes place in the upper parts of the scapula and 
ilium, turning that which was the dorsal surface of the blade of 
the scapula backwards, or backwards and inwards, and that 
which was the dorsal surface of the blade of the ilium forwards ; 
so tliat the dorsal aspect of the scapular blade with its muscles 
answers homologically to the surface of the ilium which is 
covered by the iliac muscle and that muscle, while the sub- 
scapular aspect of the scapular and the subscapularis muscle 
are homologdUs with the gluteal aspect of the ilium and certain 
of the glutei muscles. 

Now I am not aware that there is any example of a corre- 
sponding twist in the length — ^that is, between the two ends— of 
any of the bones of the limb55, though something of the kind has 
been assumed with regard to the humerus by M. IMnrtins of 
Montpellier. The rotation appears in each instance to affect 
one or more entire bones, and not to be caused by a twist in any 
one. Thus the entire radius is rotated upon the humerus and 
the ulna, and the entire humerus is rotated upon the scapula. 
It seems less probable that a bone, or part of a bone, formed in 
the wall of the trunk and connected on all sides with surround- 
ing adherent tissues, should undergo a rotation similar to that 
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which has been supposed. I think, moreo/v&t, the peculiarities 

in the two limbs may be explained and harmonized vdthout re- 
sorting to any such explanation. 

In the paper already referred to, jProfeasor Slower trulj 
observes that " in every mammal both Bcapula and ilium may be 
resolved into a bar or rod of three-sided or prismatic form" with 
the two extremities placed dorsally and Tentrally. '* The dorsal 
or upper extremity is capped by the supra-scapular epiphysis 
in the shoulder-girdle, and by the corresponding supra-iliac 
epiphysis in the pelvic girdle. Tiie ventral or inferior extremity 
enters into the formation of the glenoid or the cotyloid articular 
xiavity, as the case may be, and joins with the coracoid or the 
ischial element of the girdle." But Professor Flower goes on to 
make a distinction between the direction of the borders and 
surfaces o/ this prism in the ideal and the human scapula and 
pelvis, a distinction based upon the theory of the rotation of 
these parts, in which I am unable to concur ; for, jis just stated, 
the ideal and the human girdles, and cnnsequently the ideal 
and the human scapula and pelvis, appear to me to correspond 
very closely. 

Take the ilium of an Echidna (fig. 1) or a Kangaroo, in both 
of which — ^and indeed in many other instances — ^tbe prismatic 
form is well presented. Of the three nuugins or borders one is 
eztenial and descends to, or nearly to, the upper edge of the 

cotyloid cavity. It separates the antero-extemal surface wliich 
is covered by the iliacus intermix muscle from the po^tero- 
extenial surface, which is covered by the glutei. It represents 
therefore the blade and fore part of the crest of the ilium. Its 
position and appearance and relation to the Uiacua intemua, 
which Mr Mivart and others on good grounds regard as the 
homologue of the suprO'Spinatus, are strongly suggestive of its 
answering to the spine of the scapula, and we shall find other 
reasons confirmatory of that view. The anterior margin or 
border is contiuuous with the linea ilio-pectinea of the os pubis, 
separates the antero-extemal or iliacus surface from the internal 
or ventral surface and is the anterior, or inner, or ilio-pectineal 
edge of the ilium. The hinder margin or border separates the 
postero-extemal or gluteal surface from the internal or ventral, 
and represents the hinder or sciatic edge of the ilium. If I am 
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light in belie\4Dg, as I think I can show that T am, that the 
external lidge is the representative of the iliac blade and fore 
part of the crest, and that it answers to the spine of the scapula^ 
then it follows that the anterior or ilio-pectineal ridge answers 
to the supra- or rather pre-spinal portion and margin of the 
scapula, and that the posterior or sMcro- sciatic ridge answers to i 
the back part anl the posterior border of the scapula. It 
follows also that the ventral surface of tlie ilium, that is the 
surface behind the ilio-pectineal line, including the space for 
articulation with the sacrum, corresponds with the ventral or 
subscapular surface of the scapula; and the dorsum or gluteal 
region of the ilium corresponds with the infra- or rather post- 
spinal region of the dorsum of the scapula, t.e;, the part behind 
the spine and extending over the hinder aspect of the spine. 

Ill the Kangaroo and Echidna the prismatic form of the 
ilium 18 well preserved; the three ridges are of nearl}' equal 
prominence, and the three surfaces are of nearly equal size. 
This is also the case in some rodents, as the Beaver (fig. 2). In 
other instances the ridges are unequally developed, and the 
surfaces consequently are of unequal size. In the Hare (fig. 3) 
and Babbit the ilium is comparatively flat and broad in conse- 
quence of the outgrowth of the anterior and posterior ridges, 
while the external ridge is scarcely perceptible. In this instance 
the iliacus interiius lies upon the outer surface of the anterior 
or ilio-pectineal horder of the ilium, rather than upon the inner 
jBurface of the outer border; and the ilium unmistakably 
resembles the scapula in those animals iu which the spine is 
suppressed, as the Horse (fig. 5). This is however rather ex- 
ceptional In most mammals the anterior ridge is but little 
developed, and is recognized only as the 'ilio-pectineal line' or 
'brim' upon the inner surface of the ilium, separating the true 
from the false pelvis. The external ridge becomes developed in 
very varying degrees. Still suppressed (the ilium preserving 
much of its primitive form) in carnivora, its upper margin runs 
out into an overhanging crest in the Wombat and in ruminants; 
whereas in pachyderms, monkeys and Man it grows out in its 
whole length forming the part of the blade and (xest of the 
ilium which lies above and anterior to the ilio-pectineal line 
and the articulating surface for the sacrum. The iliaeuB 
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internus now rests upon the inner aspect of this broad ridge, 
and the conformation of the ilium corresponds closely with that 
of the scapula of the Echidna. 

The posterior or sacro-sciatic ridge — which bears relations 
to the ischium and to the large nerves and blood-vessels of 
the bind limb corresponding to the relations which the binder 
border of tbe scapula bears to the coraooid in ovipara» and to 
the large nerves and blood-vessels of tbe fore limb — grows out 
in varying degrees ; and its upper part is often produced back- 
wards into a 'posterior spine' overhanging the sacro-sciatic 
notch and resembHng the 'posterior angle* of the scapula. 

Whatever vakie may be attached to the disposition of the 
nutritious foramina in the two bones — ^and it cannot be considered 
to be unimportant — it certainly favours, in rather a remarkable 
manner^ the view I have taken. These foramina will be found 
pretty regularly, in man at any rate, in five sets in each bone. 
First, in tbe ilium on tbe anterior aspect of tbe iliac blade near 
tbe linea-ilio-pectinea, and in the scapula on the anterior aspect 
of the spine near the anterior or j^ic-'^pinal ridge: secondly^ in 
the ilium on the posterior or gluteal aspect of the blade 
nearly opposite the preceding, and in the scapula on the 
posterior aspect of the spine in a corresponding situation. 
Thirdly, in the ventral surface of the ilium behind the ilio- 
pectineal line, and in the ventral surface of the scapula behind 
the supra- or pre- spinal ridge : faftrthly, in the inferior edge of 
tbe iKac blade just above the acetabular surface and in tbe 
inferior edge of the scapular spine just above the glenoid surface ; 
fifthly, in the posterior or sciatic edge of the ilium near the 
acetabulum, and in the posterior edge of the scapula near the 
glenoid cavity. In the lower animals the nutritious foramina 
are less constant than in man ; but when they appear they are 
in or near one or other of the situations indicated. 

Tbe origin of tbe rectus femoriB, from the anterior border 
of tbe ilium, and of its bomologue tbe long portion of the 
triceps from the hinder border of the scapula, may be esteemed 
an argument in favour of the correspondence of these two 
bordei*s, and so of the rotation of the scapula and ilium in oppo- 
site directions. But it must be remembered that the triceps 
arises from the outer surface of the scapula as well as from the 
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liiader border, and that the rectus extends from the anterior 
border of the ilium upon its outer surface above the acetabulum. 
The ohgin therefore of the two may be traced to coiTespoDding 
points upon the external or dorsal aspects of their respective 
bones; and the one has been turned backwards upon the 
hinder border of the scapula, while the oiher has been turned 
forwards upon the anterior border of the iliiiiD, in consequence 
of the rotation of the extensor surfaces of the limbs in those 
directions*. This difficulty becomes tiierefore an argument 
in favour of the view that the rotation of the parts of the 
limbs that are free from the body is not accompanied by a 
corresponding rotation of the parts lying in the viscer^ wall. 

An important difference between the two limbs in mammals, 
which has a material effect upon the inferior components of 
the p^irdles, is to be found in the position of the limbs, or rather 
of the proximal components of the limbs, with regard to the 
respective girdles. The hind limb impinges upon the pelvis 
laJterally, The direction of forces from it to the pelvis is con- 
sequently tnwards as well as upwaxds; and this is associated, 
as a general rule» with the completion of the bony arch beneath 
which is effected by means of the great development of the 
ischium and os pubis, and the meeting of the pubic and perhaps 
the ischiatic bum s of the two sides at the symphysis. The 
fore-limb including the humerus in mammals, excepting mono- 
tremes, is placed heneculh, that is, in a line with the scapula^ 
and the forces are consequently directed from it to the scapula 
more vertically than in the case of the hind-limb. The lower 
elements of the girdle are a<?cordingly comparatively abortive, 
and do not approach the middle line. In monotremes, however, 
as well in the inferior classes, the fore-limbs are more sprawl- 
ing, the humerus runs out almost horizontally from the trunk, 
the glenoid cavity is more lateralized and the direction of forces 
from the limb is more tnwaids. Hence the lower elements of 
the girdle acquire a development more or less corresponding 
with those of the pelvis, and abut upon one another or upon 
the sternum. 

Another, but less important difference, to some extent 

■ 

' In VxtoB ihe triecpt ariaes from the whole length (A the Binne of the eoe* 
pole, Si well M Irom the hinder bovder. Journal i^ Anat, iv. 88. 
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associated withtlie preceding, is a rotation in opposite directions 
in the two girdles, which may be connected with the rotation 
in opposite directions in the two limbs already referred to. 
It must, however, be clearly understood that this is altogether 
different from the rotation of the ilium and scapula upon their 
longitudinal or vertical axes which I have been arguing against. 
The rotation to which I now refer is one upon a transverse axis 
drawn through the two acetabula in the case of the pelvis, and 
through the two glenoid cavities in the cai>e uf the shoulder*. 

In what we may suppose to be the primitive condition, 
as illustrated by the Chameleon and many other reptiles, the 
pelvic and scapular girdles are almost vertical. The nearly 
straight and flat ilium and scapula descend to the articular 
spaces whence the two inferior elements of either girdle pass 
inwards and downwards enclosing perhaps a space between 
them. The arm and thigh-bones run out nearly horizontally 
so that the axes ui the twtj arm-bones, if prolonged inwards, 
would meet and form one horizontal straiixlit line passing 
through both glenoid cavities and constituting the axis of the 
rotation of the scapula to which I refer. In like manner the 
axis of pelvic rotation is the axes of the two thigh-bones tra^ 
versing the acetabula and meeting in the middle line. Now» 
the developmental rotation of the limbs takes place upon these 
axes, and is accompanied, or is often accompanied, by a corre- 
sponding rotation of the girdles upon the same axes. Thus 
when the hind-limb rotates so that the upper or extensor surface 
turns forwards, and tlie luulLr or flexor surface backwards, there 
is a rotation, not of the ilium upon its vertical axis, but of 
the whole pelvis, turning the upper edge of the ilium forwards 
and the binder edge of the ischium backwards. Also when the 
fbre-limb rotates, so that its upper or extensor surface turns 
backwards* and its under or flexor surface turns forwards, the 
rotation affects, not the scapula uprm a vertical axis, but the 
whole girdle upon a horizontal axis, turiiiiiL,^ the upper edge of 
the scapula backward and the coracoid forwards. 

I should observe, however, that this turning of the girdles 

' It is a cliange of like kind with that which brinRS ihn polvic bones of the 
fish into a horizontal position from the vertical direction of the interspinous 
bones (p. 63). It is however less in extent ; and in the shoulder girdle asaallv, 
aod m the pelvio ginUe somekimM, is in sa oppMite direetioii io tbat in tha fich. 
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upoLi a transverse axis is very uncertain, and does not alwajrs 
correspond in amount or even in direction with that of the 
limbs. The pelvis, for instance, in rodents, in birds and the 
Vrog undeigoes very nearly a quarter turn; and the ischium 
is in the Beaver thrown nearly, and in the Great Anteater 
quite, into contact with the caudal vertebrae, and in Alt it is 
anchylosed with them; and in this animal and most birds, it 
sends forwards a process wliich nearly or quite blends with the 
hinder margin of the Uium, and converts the sacro-sciatic notch 
into a hole. In Pteropus the two ischiatic bones are united 
together in the middle line behind the tail In the Kangaroo 
the turn hardly takes place at all; and in most saurians the 
pelvis is turned in a contrary direction, the ilium being slanted 
backwards. In the shoulder girdle the rotation is usually 
slight. In the through-bred Horse it is as marked as in any 
instance that occurs to me. Some of the elements are however 
not uncommonly slanted, i.e., grow out from the glenoid area in 
the direction indicated without the other or others being much 
altered. Thus in the bird the scapula is slanted backwards, 
although the coracoid maintains its primitive direction inwards; 
and ill liic maiiiujals iii which the humerus is directed down- 
wards from the shoulder, the inferior elenienis of the girdle, con- 
centrated in the small short coracoid, are directed forwards^ 
although the scapular blade is but little altered from its primi- 
tive upward direction. It is here worthy of remark that as the 
backward projecting ischium of Ai and some birds comes into 
contact with, and unites with the backward growing hinder 
or sciatic spine of the ilium, so in Ai does the forward project- 
ing coracoid unite with tlie forward growing anterior or pre- 
spinai edge of the scapula and encloses tlie supra-scapular hole. 

A word or two respecting the clavicle. Imbedded in the 
superficial stratum of muscles and stretching across from the 
acromion or overhanging projection at the inferior extremity 
of the spine, i,e., the external ridge, of the scapula towards the 
median line, where it unites with its fellow by anchylosis or 
by ligament, and perhaps impinges upon the sternum, it seems 
to answer to the tendinous fibres called Poupart's ligament 
which, lying in or forming part of the superficial muscular 
stiatum, stretch across from Uie anterior iljac spine^ or over- 
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hanginc^ projection, of the externa! ridge of the ilium, towards 
the in< < [iau line. There they not only impinge upon and are 
implanted into the pubic bone, but some of the fibres are com- 
monly united in the median line with those of the opposite side. 
May not the interclavicle or epistemum, which in monotremes 
and sauiians subtends the clavicles, and, extending beneath the 
' stemunii gives origin on its sides to the pectoraU, be regarded 
as an ossification of tissue homologous to that which subtends 
Poupart*s ligaments and, extending beneath the symphysis 
pubiij, gives origin on either side to the fibres of the gi-acUls. 
Further, are not both clavicle and Poupart's ligament serially 
homologous ^^ ith the intermuscular bones in the blended obUqui 
extenii and recti of saurians where they occupy a phine under- 
lying, that- is, superficial to, the costal cartilages. 

I conclude therefore that the following parts are respeci- 
^ ively homologous. The pre-spinal rOge of the scapula, which 
forms the floor of the pre-spinal fossa, and the Unea iko'-peeiinea 
of the ilium: — the spine of the scapula with the acromion, and 
the fo7'€ part of the blade and crest of the ilium with its anterior 
spine or angle: — the post-spinal part of the scapula, which forms 
the floor of the post-spinal fossa, and the hinder part of the 
blade and crest of the ilium; the posterior angle of the scapula 
ooftesponding with the posterior * spime ' or a/ngU of the ilium : — 
the ktrnder- border of the scapula, and the hinder or aciatio 
border of the ilium:— the timer or ventral surface of the scapula, 
and the timer or true pelvic surface of the ilium, including the 
suiiace for aniculation with the sacrum; — ilie coracoid, which 
in reptiles divides into coracoid and precoracoid with an inter- 
vening fenestra, and the ischiatic and pid)ic bones with the 
obturator hole: — the clavicle, and Foupart's ligament: — the inter^ 
ckmde, and the fibrous tissue beneath the symphysis pubis. 

In order to obtain a correct apprehension of the relations of 
the muscles in the two limbs, it is necessary to bear in mind that 

the shoulder and pelvic girdles are developed in and form parts 
of the descending or visceral plates of the embryo, a half of 
each girdle on eacli side, that they lie in the innermost stratum 
of those plates and are connected with the several strata of 
muscles in them ; and that the limbs, as they emeige irom the 
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ventrolateral regions of those plates, cany out with them pro- 
Ion crations of their muscles which extend to greater or less 
distance and acquire attachment to the bony framework of the 
limbs. These muscles may be divided into a dorsal and a 
ventral series which conTeige respectively from the dorsal 
and the ventral aspects of the trunk upon the dorsal and the 
ventral aspects of the limbs, and form an external or superficial 
sheet upon them. A deeper sheet is formed by the muscles 
passing from the half-girdle of each side to its limb. These also 
constitute a dorsal and a ventral series according to their con- 
nection with the part of the girdle above or beneath the point 
from which the limb springs.. 

In the primitive state the extensor aspect of each limb is 
dorsal, and the flexor aspect is ventral ; and the dorsal muscles 
both from the trunk and the girdles pass upon the extensor or 
dorsal aspect of the limbs, and the ventral muscles both trom 
the trunk and the girdles pass upon the flexor or ventral 
ai^ct of the limbs. In short, the several layers from the skin 
inwards are continuations of the several layers of the embryonic 
laminflB and they are continued dorsally, ventraUy, anteriorly 
and posteriorly upon the corresponding aspects of the limbs. 

Thus far the matter is simple enough ; and it is on the 
whole easy to refer the several muscles to their respective dorsal 
and ventral groups both in the trunk and the girdle seriea 
Complications however arise from various causes which create 
some difficulties^ especially in the sub-division of the several 
groups and in the comparison of these subdivisions in the two 
limbs. 

First, the members of the dorsal and ventral series do not 
always rigidly adhere to their respective aspects of the limb. 
The lateral or marginal muscles especially may overlap their 
appropriate mazgins and extend from a dorsal to a ventral 
aspect Thus the Uxtissimm dorsi, which obviously belongs to 
the dorsal series and often blends with the triceps extensor 
cubiti, is not unfrequently continued on to the flexor aspect of 
the forearm: in Manis^ it is coiitmued into the flexor digito- 
rum; and in Unau' the tibialis anticvLS is continued into tlie 
JlisBor digitorum pedis* 

^ JimnuU o/Anat* it. 85* ' JwnuU of Anat. vr, 67. 



Digitized by Google 



SHOULDER AND PELVIC BONES AKD XUSCLBa 79 



Secondly y a muscle may be attached higher or lower, or near 

to one or other margin uf the dunsal ventral aspect of its bone. 
Tlie latismmus durai^ for instance, in the l>inl ])asst's, on the 
radial side of the humeral part of the triceps* to the radial edge 
of the humeniB ; in sauriana it passes between the divisions of 
the triceps to near the middle of the dorsal aspect of the bone : 
whereas in mammals it passes on the ulnar side of the triceps 
to the ulnar margin of the bone. True, this kind of variation 
does not often occnr to any great extent ; but it is not always 
easy to make sure respecting it ; and wlicrv it does occur it 
throws much doubt upon hoiijological arrangement. 

Thirdly, although in the distal segments of the iind)s tlie 
dorsal and ventral sur&ces, as well as the radial or tibial and 
the ulnar or fibular margins, are pretty clearly defined, and the 
distinction between the dorsal and the ventral groups of muscles 
is comparatively easy, yet in the proximal segments, ^^llrle 
there is only one bone in each limb, this is not the case, espe- 
ciallj in the middle and towards the upper ends of the segments. 
In many reptiles and birdf*, and in monotremes, it iu true, the 
upper end of the humerus is flattened, and the dorsal and 
ventral surfaces are separated by anterior and posterior ridges 
which terminate in the anterior or radial and the posterior or 
ulnar projections or tubercles ; but in otlier animals the dorsal 
or extensor surface is increased at the expense of the ventral or 
flexor surface. The marginal lines and tubercles are pressed or 
folded to the flexor side and come almost into apposition, 
leaving between them, it may be, little more than the inter- 
space for the biceps tendon. It is difficult in some such cases to 
define how much appertains to the dorsal and how much to the 
ventral surface ; and the difficulty is increased by the fact of 
the muscular attachments overstepping what may morphologi- 
cally be called their proper limits. In the case of the femur we 
rarely meet with so equal a division into dorsal and ventral 
aspects as is seen in tiie humerus of the animals just men- 
tioned. Here too the extensor is increased at the expense of 
the flexor surface, which is partly in consequence of the flexor 
mufrcles of the leg having little or no connection with the 
femur : the lateral margins of the shait are folded almost into 
contact in the linea aspeia, and sometimes, as iu saurians. 
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the lateral tubercles are blended into one ventrally-placed 
spine. 

Fourthly, the rotation of the fore and hind limbs in opposite 
directions necessarily tends to increase the confusion. It does so, 
not simply by reversing the relative position of the muscles, but» 
I think, also by impressing in some instances an opporate 
developmental tendency upon the muscles of the two limbs and 
causing them to be directed in each towards that margin or 
that tubercle which will be most appropriate to their action in 
the final position of the Hmb. This seems to me to be an 
explanation of the fact which has been the source of so much 
embarrassment to homologists, and which indeed precludes an 
exact serially homological comparison of the fore and hind limbs, 
viz., that the muscles from the dorsal aspect of the scapula pass 
to the radial tubercle of the humerus, while those from the dorsal 
aspect of the ilium pass to the fibular tubercle of the femur. 
Those tubercles in the two limbs, though homologically different, 
yet in size, in position, in function, and to some extent also in 
muscular relations, are made to answer to one another. That 
the course of muscular transformation in the embiyonic plasma 
should be thus conformed to the future requirements of the two 
limbs is no more than other laudifications would lead us to 
expect ; especially w^hen w^e find the dispositions just referred 
to, of the latissimus dorsi in birds and saurians, and of the 
tibialis anticus in Manis, presenting instances of a like kind in 
coiiesponding limbs. 

Fifthly, more numerous are the infringements of serial 
homological order presented by the blood-vessels and nerves 
passing to the several muscles in the two limbs. The blood- 
vessels are perhaps the most conformable of animal structures, 
which is no more than would be expected from their mode of 
formation and their disposition, and they give us very little 
help in our present task. From the nerves, more of definiteness 
in arrangement and tenacity of serial homology is to be ex- 
pected, than from the blood-vessels. Still, when we mark the 
differences in the disposition of the nerves in the two limbs, and 
the intricate manner in which the nerves passing to the lioibs 
are respectively blended in the cervical and the lumbo-sdatic 
plexuses, our confidence in any readily available aasistanoe from 
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this quarter in cases of difficulty, in the present state of our 

knowledge, is very much shaken. Further investigation ami 
more accurate dissection may exhibit more hai iauny in the dis- 
position of the nerves in the two limbs than we can at present 
trace* and may not improbably lead to a modification of some of 
the views to which we are now led. 

I wtU now endeavonr to make a comparison of the muscles 
about the shoulder with those about the hip. in accordance with 
the principles I have laid down ; and first, of the muscles passing 
from the trunk to the limbs. These may be arranged into 
dorsal, ventral, anterior and posterior. The last two might be 
described as lateral muscles, being derivatives horn the great 
lateral system of muscles which is so fully developed in the 
&h. 

The DOKSAL trunk-muscles pass from the vertebral spmes to 
the limbs, and consist of a superficial and a deep layer. 

The superficial layer is composed of tbo trapenuB, the latii^ 
simus dorsi and the ghdeuB maximua. These form a nearly 
continuous series ; and their several parts, that is to say, their 
several component portions passing from the several vertebral 
spines, may be regarded, generally speakinij, as serially ho- 
mologous*. Each of them is therefore, in this sense, serially 
homologous with the others ; and the attachment of the latissi- 
simm dorsi to the crest of the ilium is a repetition of the 
attachment of the irapetim to the scapula. The similarity, 
however, between the latMsimus dorai and the gluteus maximtu 
is very evident. The former passes over the hinder angle of the 
scapula, deriving fibres from it, lies on the ulnar side of triceps, 
and is implanted into the dorsal aspect of the humerus usually 
, near the ulnar ridge. It is often blended, to some extent, by 
means of connecting slips with the triceps ; and prolongations 

^ I use the phrase ' serially homologoas' in this and some othAr places to in- 
dioate not memy the oovrespododiikg mitmleB in the npper and k>wer limbs, but 

also the mnrcnlar bundles arising from corresponding parts of the vcrtobrffi in 
different regions of the column. In this sense the sereral bundles of the trape- 
zius are serially homologous with one another and irith the several bundles of 
the latissimus dorsi and the gluteus. The dentinationB of the collective bandies 
of the latissimus dorsi and of the gluteus indicate a more special serial homo- 
logy between these two muscles than between either of them and the trapezius. 
The whole are in a general mj aeri^dly homalogous, whexeaa some of fhem only 
are speeially so. 
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of it oocacdoDaily pass to the ulnar coDdyle, or on to the flexor 
aspect of the forearm, being traceable as far aa the wri8t\ The 
gluteus in like manner frequently derives origin from the 

posterior angle of the ilium, lies on the fibular side of the 
quadriceps, and its miplanted into the dorsal aspect of the femur 
usually, near to the fibular line. It sends a fascial expausion 
over the quadriceps extensor, and is frequently continued on to 
the flexor aspect of the leg chiefly on the fibular side as far as 
the ankle. 

The deeper layer of the dorsal series, which is probably 
a segmentation from the trapezius, consists of the rhomboids, 
to which are sometimes added the mastoscapular and the occi- 
pito 8capuUir\ These have no distinct representatives in the 
hind-limb. 

The VENTRAL trunk-muscles to the fore-limb are the iVefo* 
rak. They pass on the radial side of the flexors of the forearm, 

and are attached upon the ventral aspect of the humerus near 
the radial line, which is here projected into what is called the 
pectoral crest. The superficial stratum, arising along tlie ventral 
mesial line from the sternum and the tissue superficial to it, from 
the epistemum and clavicle, when they are present, descends 
lower than the rest of the musde, and is not unfrequently con- 
tinued upon the radial side of the flexor surface of the forearm. 
It is represented in the hind-limb by the graciUa which, arising 
from the syniphysib puLis and the tissue superficial to it, extends, 
upon the fieicor surface of the leg, otten to the ankle and to th« 

' In the Frog the latissimus doni joins the hinder edge of the dorsalis sca- 
pula:, in which ure blended the infra-spiuatus and teres minor and inajor^ and ita 
tendoii passes with it on the radial side of the triceps to near the radial edge of 
the hnmenip jiT^t brncntli the deltoid. In the bird (Owl) it arises in two 
separate Bmall bUdh, one above the other» whioh pass together, between the sea- 
polar and bomoru oortioiis of the frteeps , to tho doraal aspoot of the psetofal 
rarest just beneath tne deltoid; it is separate from the teres majors which is large 
and runs to the dorsal aspect of the ulnar tubercle. In the saiiriau (Seine) it 
runs between the two scapular origins of the triceps, then between the two 
Irameml origins, to near the middle of the dors^ aspect of the humems : the 
teres major is separate from it and disposed is iu tho bird. In the two-toed Ant- 
eater it crosses beneath the flexor aspect of the humerus to the radial edge be- 
neath the peetondia major {J<ntmal of Anat. rv. 84, see then ramarkB on the 
disposition of this muscle). 

Indeed, both this muscle and the ghitrns maximiM are exceedingly variable 
in size, in the ran^e of origin and insertion, and in the extent oi iunb covered by 
them. Bee diapoeitioik ot Qluteos in Mania, Vol. rr. 52. 

^ The cleido'Occipital and cervico-humeral are &ho occadonal Iflgmimtititiili 
from the trapezius, but do not belong to the deeper la,yer. 
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inner edge of the tibia. Deeper strata of the pectoral arisiDg 
from the ribs cross the superficial fibres and take a more upward 
direction towards the upper part of the pectoral crest» and may 
extend to the coracoid or the clavicle. These, or parts of them, 

are sometimes segmented as distinct iiiuscle.s — the pectoralis 
minor, and the mhclamus — The latter, as shewn by Prof. Kolles- 
ton, in the bird passes on over the coracoid to the humerus, 
- constituting the pectoralis secundua. It still conforms to the 
disposition of the members of the ventral group in being in- 
serted on the ventral aspect of the radial tubercle. These 
deeper strata do not appear to hare any distinct representative 
in the hind-limb. It may be that they are there meiged in the 
adductor series. 

The POSTERIOK trunk muscles passing to the fore-limb are 
the serTatiis magnus, arising from the ribs beliind and beneath 
the scapula, and inserted into the hinder or upper border of the 
bone, and the tterWHSoracoid which passes from the deeper sur- 
face of the sternum to the deeper surface of the coracoid in the 
animals in which the coracoid and sternum are in contact The 
bcachial vessels and nerves pass between these two musdea 

The ANTERIOR trunk muscles are the levator scapulas^ and 
omohyoid, which are inserted iutu the anterior border of the 
scapula*. 

The fibres of the quadratus lumborum which pass from the 
transverse lumbar processes to the hinder part of the anterior 
margin of the ilium are probably the serial homologues of the 
levator scapulm. The other lateral scapular trunk-muscles do 
not appear to be represented by any distinct pelvic trunk- 
muscles; but there are pelvic trank-muscles — ^the saero-tum' 
halis, ischio-coccygeiis, &c., which have no distinct representatives 
in connection with the scapula. 

There remain the psoas muscles, the relations of which to 
.the quadratus lumborum and iliacus intemus indicate that their 
r^resentatives if present would appear anterior and internal to 

^ The levator scapula and the serratm are often continnons, so that the two 
migiit be deseribed as one musole lying before, behind, aud beneath the icapula. 
* It is wotfhy of remaA that in E<dddna the omohyoid preserres ite v«nal 

nlations, being inserted beneath the Bupra-spinatus into a faint ridge which 
represents the anterior border oi the scapula, and reaemfaleA the ilio-pectineal 
line of the human ilium. 

6—2 
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the levator scapul(B and the supra-spinatus. The eermca-kume' 
ral does not usually answer to the conditions, but it is extremely 
interesting to note that in Plioca (Vol. n. 299) one portion of 
this muscle extends from the transverse process of the atlas 
to the anterior angle of the scapula, and overlaps the sapra- 
spinatncfy thus presenting very close homological relations to 
the psoas parvus; and in that and some other animals an 
extension of the levator scapulce into the fascia over the supra- 
spinatus remind us of the relations of the psoas magnus to 
the iliacus intemm. 

We come now to the muscles passing from .the shoulder and 
the pelvic girdles to the humerus and the femur. They may 
be divided into dorsal and ventral, anterior and posterior, which 

are disposed accordin^^ly upon the dorsal and ventral, the anterior 
and posterior aspects of the shoulder-girdle and humerus, and 
the pelvic girdle and femur. 

The DORSAL series of girdle-muscles in the fore-ll nib consists 
of the ddUndf infrorapinatus and teres mmor* The deltoid 
passes from the spine of the scapula, the acromion, and the 
outer part of the clavicle to the extensor or dorsal aspect of the 
radial line of the humonis, nearly opposite to the attachment of 
the pectoral. It sometimes (Orycteropus) extends with the flexor 
of the forearm to the radius, and in Mania it joins the supinator 
radii hngus\ It seems to be represented by the mriorius, 
which arises from the anterior iliac spine often extending upon 
Foup&rt's ligament, and is inserted either into the dorsal aspect 
of the tibial line of the femur internal to the vastus internus, or 
passes dowii to the tibia, meeting the gracilis much as the 
deltoid meets the pectoral I may observe that the occasional 

* Journal of Anat. iv. 36 aud 40. The extemor plicep, alaris of the bird 
may also be regarded as a derivation from the deltoid to the supinator and tho 
radial edii^e of the wing. The cl ivin:] !!- and the scapiilar parts of the deltoid 
are not tmfrequently separate ; aud the latter sometimes blends with the triceps 
(see Pteropus, Jowmal of Anat. m. 806). This part may be represented by tb« 
ietuor vagina femorit^ which is sometunee inserted into the dorsal ftspeet of the 
femnr. 

in Manis, the sartoritM, tensor vagxruB Jemoris^ and gluteus mcutimua are con- 
tmnooB ; and in that animal the Bupinator longu§ extends up to the spine of the 

scapula, disiilaciii;:^ the fore part of the deltoid, reminding us of tlie (onnection 
of the supinator with the deltoid in the bird, and suggesting the serial homolo- 
gical relation oi that connecting portion aud of the extemor plica alarii with the 
sartotius. See Disposition of Sartorioa, in Vol. iv. 55. 
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extension of the gracilis upon the inner, and of the sartorihs 
iipoD the enter part of Poupart's ligament, remind us of the 
exteijsiuii ui their homologues — the pertoralis mcijo}', and the 
deltoid — upon the inner and outer parts of the clavicle. The 
relation thus established between the gracilis and mrtorius 
with the esBtemal oldiiqne, resembliDg that of the pectoral and 
ddtoid with the deido-mastoid and trapezius, and the occasional 
continuity of the sartoriue and teneor vagina fmofris with the 
gluteus magnnSy suggest that all these muscles appertain to, 
and are segmented from, one continuous muscular stiatum 
pas:«in<^ from the anterior and posterior median lines of the 
trunk upon the limbs*. 

The infra-spinatm and teres minor are tepreeented by the 
•gluteus mecUus amd mimntus. The segmentation in each instance 
is often incomplete. The two in the fore-limb are sometimes 
formed into one dorsalis scapulas. The difficulty in the com- 
parison of these muscles caused by those in the fore-limb passing 
to the radial tubercle, while tliose in the hind-limb pass to the 
ulnar trochanter, has already been alluded to, and I hope, 
removed. 

The teres major passes from the hinder angle of the sca- 
pular on the ulnar side of the triceps, to the ulnar edge of 
the humerus, and is the P08TEBIOB girdle-muscle of the fore- 
limb. It is commonly placed upon the dorsal aspect of the 
angle though it sometimes lies upon the ventral aspect*; and 
it sometimes passes on to the dorsal aspect of the humerus. 
It is often related in its whole length to the latissimus dorsi, 
yet is sometimes quite separate from it. It is sometiines (Frog) 
apparently blended with the infra-spinatus and teres minor in 
.the dorsalis scapulse; though when separate its nervous supply 
is from a different souree (the subscapular). Its general rela- 
tions therefore give it rather a dorsal character. This makes 
me hesitate to compare it with the pyriformis in the hind-limb, 
which, arising slightly from the ventral aspect of the posterior 
spine of the iluua, and largely from the same aspect of the 
transverse processes of the sacral and caudal vertebrae, and 

' See remarks in paper on Anatomy of OryctpropuB in Vol. ii. 298. 

* In Manis I found it arising from the hinder border and inner surface of the 
Mapola mtetnal to the tiMeps. Jovamal tf Anat, rr. 86 ; alM in Oiyoteropns, 
u. dOO. 
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inserted into the ventral aspect of the fibular trochanter, has 
a more ventral situation. Yet the position of the two muscles 
on the whole, their relations to the hinder border* of the 
scapula and the ilium, to the great vessels and nerves of the 
two limbs (these pasang over the inner aspect of the muscle 
in each iiustauce) and to the circumflex and dorsalis ecapul» 
vessels in the one case, and the glutasal vessels in the other 
(these vessels crossing in front of the respective muscles and 
piirising between them and the borders of the scapulic and 
ilium) — added to the fact that the pyriformis is oiben absent, 
or blended with the gluteus medius, just as the teres major 
is often blended with the infra-spinatna — vindicate a correspond- 
ence that cannot be overlooked\ 

The AITTEBIOR girdle-muscles are the su^pror or pre-^wntuM a 
in the fore-limb and the iUacm inbernua in the hind-]imb. 
The former passes from the pre-spinal fossa of the scapula, 
over the fore part of the coracoid and shoulder-joint, to the * 
edge of the raiiial tubercle of the liuinems; and the latter 
passes from the prc-spinal fossa of the ilium, over the precora- 
coid and fore part of the hip joint, to the edge of the tibial 
trochanter of the femur*. In the fore-limb of the saurian . 
the jmnptno^ extends npon the broad precoracoid, and in^ 
the hind of the same animal, the Uiacm tntenms extends upon 
the hroad pubic hone, or pre-ischium. 

The VENTRAL girdle-muscles pass from the lower elements 
of the girdles, the coracoid and the ischiatics, to the ventral 
aspect, and chiedy to the ulnar and fibular sides of the ^ . 
humerus and femur. They are formed chiefly in the fore- 
limb by the coraco-hrachiaii and, in the hind limb, by the 
adductors, including the pectineus, and the external obturgtor. 
All these vary in size and number in acoordsaee with the valu- 
ing development d the hones from which they spring*, and 

* The remarkable muBcle in saiiriang called Pyriffn-vih, wbicli arises by a 
long thick fleshy belly from the under surface oi liio tiiinsverse processes of 
aeroral caudal vertebrae, and is inserted by a strong tendon on the tibial side of 
the single ventrally placed trochanter, and which detaches at right angles a 
tendon to the fibula, presents strong claim to its name, and is probably either 
the homologae or the serial homologne of fhe pyrifomubi of xnammalB. 

* The iliactu frequently extends lower down on the fcmnr, and tlw «iipr»* 
B^mUui oeoasionally (Phoca) extends lower down on the humerus. 

^JnCyvkfhvaem wad Mads wlien tliesBe is no appiyciaUe cqhmwM there is no 
eoraoo-hraohiftlis. 
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are accordingly more numerous and larger in the hind- 
limb than in the fore-limb, and in the fore-limb they are 
larger in ovipara and monotremes than in ordinary mammals. 
When the oocaco-braehials are extensively disposed along the 
humerus^ they are pierced by the brachial arteiy, passing 
from the extensor to the flexor aspect of the limb; just as in 
the hind-limb the adductors are pierced by the femoral artery 
passing from the front of the thigh to the ham\ 

These remarks apply to the coraco-brachials and adductors 
which arise from the exte^'ior of the coracoids and pub-iscliiatic. 
But there coraco-brachials which arise from the iiU^ml surfeu^e 
of the coracoids in the animals where those bones are prolonged 
to the sternum, and which either join the external coraco- 
■b brachials, and pass with them down the humerus; or which 
ascend to the ulnar tubercle of the humerus*. There is often — 
and that is the case in saurians — one of each, that is to say, 
there is an in ferior internal coraco-hrachialis, which passes from 
the internal surface of the coracoid to the shaft of the humerus, 
and a superior internal coraco-h'ochialis which passes from 
the inner surface of the coracoid to the ulnar tubercle of the 
^ humerus^ The latter is the larger, and is closely connected, 
or continuous, with the subscapidcaris, I apprehend that these 
internal coraco-brachials (one or both) are represented by the 
internal ischio-femoral (the cbturator intemua or the lower 
part of it) which passes from the internal surface of the ischio- 
pubic bone and the obturator ligament to the ventral aspect 
of tlie fibular trochanter. The upper bundles ot the obturator 
which are expanded upon the ventral surface of the ilium, 
beneath the ilio-pectineal line, appear to correspond with the 
sub^fX^nUaris. The ^uadratus femoris is merely a segment of 
the adductor magma; and if any special homologues of the 
ffemdU are to be sought^ it must be in the coraco-bradual groups, 

^ There ave in many snimab two extonud eoraoo-lmusliials, one passing to 
the internal condyle and lower part of the liumerus, and the other ineerted 
higher np, beneath the ulnar tubercle. The vessels pass between the two. 

* ThiH upper internal coracoid is described by Mr Mivart in his excellent 
papw on the Echidna {Lirm. Tram. xxv. 385). I can bear witness to the oor- 
rectne^^p nf h\^. description of this and most of the other muscles of that animaL 
The coraco-brachial of the bird belongs to this internal set, whereas the 
ao-eeliBd ^peetoraUt (eftiiu, ehewn hf Frof. BoUeston to be a oocMo-hraoiiial, 
belonga to the eztemal eet 
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EXPLANATION OF PLATE III 

Fig. 1. The outer sur&oe of the pelvis of an Echidna (natural 
flt£e) : 2. the same of a Beaver (one half of the satural dze) : 3. the 

same of a Hare (natural size) : 4. the same of Pteropus. In all 
the.^e il. is tlir surface for the iliacus muacle, and gl. that for the 

Fig. 5. The outer snrfiice of the scapula of a Horse (one-fifth the 

natural size) ; 8. sp. the surfaoe for the supiB-Bpinatiu muflole; i. 
■the surface for the infra-spinatua muscle. 

Fig. 6. The outer BUi&ce of one side of the shoulder girdle of a 
Chameleon (nat. sise). 

Fig. 7. The outer Sur&ce of one side of the pelyic girdle of a 
Chameleon. 



* 
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THE ACTION OF THE HOBSB. By Nbvilli Goodman, 

St BtUr^M ColUge, Cambridge. 



My only reason for making any criticism (V ol. iv. p. 8. of thU 
Journal), on Mr Gamgee's remarks (in VoL III. p. 370) ou the 
action of the horse, was that I found in an article which pro- 
fessed to correct previous errors, a statement which my previous 
kDowledge, however smaD, enabled me to recognise as incorrect 
Mr Qamgee, in his last article (YoL iv. p. 235), has so 
entirely evaded all reference to his own error and my refutation 
of it as to leave the impression tliat, while ho has been too 
keenly aware that I made some criticism upon his article, 
he is quite ic^norant of its nature. The sole result of that 
criticism, so far as he is concerned, is to produce the statement 
that ''he cannot find a sentence that requires altering,** and 
that '*he holds to the strict accuracy of his paper." I am 
compelled, therefore, to reiterate that the sentence which I hold 
to be strictly tViaccurate, and which no amount ot" alteratiuu* 
sliori of making it mean exactly the reverse of what it does 
mean, could make it approach the truth is the following (Vol. 
m. p. 371.): "The horse in the fast paces, as in the slowest 
movement^ has never less than two of his feet acting on the 
ground." This statement I demonstrated to be fidse from 
Mr Qamgee's own diagram and accepting his own measure- 
ments. When therefore, Mr Gamgee makes this the occasion 
of stating that his " conclusions are based ou observations and 
accurate measurements of the paces of hundreds of horses," 
he simply strengthens mj proof of the incorrectness of this 
statement I can only refer the readers of this Journal to 
my remarks on this point, and leave them to judge whether 
Mr Gamgee has left this position so totally undefended, because 
it is impregnable or indefermhle. Surely too Mr Gamgee ex- 
hibits a misplaced sensitiveness, when he notices that I speak 
of the horae from which he took his measurement ; for in looking 
hack to his first article, I find that he himself in speaking 
of the diagram to which I referred, states that it is taken from 
the footing ''of a two-year-old colt in training.** I have no 



90 



MB GOODMAN. 



wish to depreciate Mr Gamgee's experiments. If ho has taken 
accurate mea-sureinents of the paces of hundreds of horses, 
I know how laborious the process, and am only sui-prised that 
Bucb labours led bim to form a theory which a few moments' 
thoughtful digestion would have shewn to be untenable. 

Though Mr Gamgee has failed to meet, or even to notice 
my objections to what I conceive to be his enror, I will not 
follow his example by evading his strictures on what he thinka 
to be mine. My statement, that ** there is no essential dif- 
ference between the canter, gallop, and racing pace " is looked 
tipon as erroneous. Now what I meant by this, and what I 
think the words imply, is that a horse passes from the slowest 
prancing and curvetting through the paces usually called can- 
tering^ to the band-gallop, and so on to the full gallop bj 
insensible degrees, so that it is impossible to draw any fast 
line between these paces. Mr Gamgee states that tiie ^charao- 
teristic of the canter which distinguishes it from all other 
paces, is the ])aiallel position of the leading fore, and its di- 
agonal hind iuot at every third step." This definition is totally 
•without meaning of any kind. The phrase "third step" is 
ambiguous, and the two feet mentioned are, of course, always 
parallel. As, however^ the words ''as shewn in the diagram" 
are added, we learn that what the writer intended to state 
is, that a horse canters when, in each stride or complete series 
of actions without repetition, he brings his left hind foot as 
far forward as the place on the ground once occupied by the 
right foot. The far more important question of when rela- 
tively, in time, these two feet occupied those points is entirely 
ignored. If the writer chooses thus to define the canter, of 
course he can do so. That a horse would be said to be can- 
tering; and does really carry his rider easily both when the 
left fore leg &lls short and oversteps this relative position, 
I am convinced. To establish my own so called I have 
obtained accurate measurements of the tracks of a horse 
when passing through the paces above enumerated. During 
this operation the measurements show that the horse passes 
through exactly the position defined by Mr Gamgee as the 
ixmter, but I am so convinced that this definition is an arbitrary 
convention, that I would put the horse through the same series 
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of actions, and defy any one either on or off the horse to 
detect at what moment the horse is cantering according to 
Mr Gamo^ee's definition. 

. Holding as I do to the truth of my own statement about 
the canter, I am precluded from giving a strict definition of 
this pace ; Imt, as easy carriage is the desideratum of the canter» 
I should say that this is best accomplished when the right 
hind foot and the left fore foot come ta the ground at the same 
moment after the boimd, in which all four legs have been 
lifted from the earth. According to ttiis definition yniinc? foals 
canter, and so do niieep and pigs and other qnadruped.s which 
I have closely observed. Mr Gamgee is not very explicit when 
he states that the canter of the horse differs as mudi from the 
gaUop "as dancing does from walking and running in man.'* 
If he means that cantering is a purely aidafidal pace, h« is 
certainly wrong. 

In conjunction with my brother, Mr Albert Qoodman, I 
have collected some facts, and nmda oume deductions from 
these concerning the paces of the horse ; but as we intend to 
put our theories to the test of constructing somewhat elaborate 
2ootropes according to these theories, and then seeing whether 
the judgment of the eye confirms the inferences drawn, I shall 
leave all further remarks on this interesting question until these 
are completed. 
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ON THE ACTION OF NITRITE OF AMYL ON THE 
CmCULATlOJN. By T. Laudee Beunton, M.D., D. Sc. 

The property of causing flushing of the face, and throbbing of 
the carotids which nitrite of amyl possesseti, was first observed 
by Guthrie in 1859, but no farther notice of it was taken 
till Dr Richardson in 1866, again drew attention to it. His 

experiments led him to conclude that it paralyzed the nerves 
from the periphery to the centre, lessened the contractility of 
the muscles and dilated the capillaries in the weh of the 
&og. They were shortly afterwards repeated by Drs Gamgee 
and Rutherford, who however, found no action on the nerves, 
either sensory or motor, and rarely any on the capillaries of the 
frog. In some other experiments, also iinpubli8lied but whose 
result they have kindly communicated to me, they found that 
the sphygmographic tracing of the radial pulse undergoes a re- 
markable change, the waves becoming much more frequent and 
their ascent^ but especially descent^ much more rapid; and the 
pulse-rate and pressure in a manometer connected with the 
carotid of a rabbit fall when the vapour of the nitrite is inhaled. 
Previous diviision of the depressor nerves did not affect the 
result. 

The diminished blood-pressure which it produces, led me to 
apply it in angina pectoris, and the good results I obtained 
made me anxious to investigate more closely the. nature of 
its action. An excellent opportunity for doing so was afforded 

me by the kindness of Professor Ludwig, in whose laboratory at 
Leipzig, the experiments, the result of which I am about to give, 
were carried on. With the exception of one or two on dogs, 
th^ were made upon rabbits; and instead of allowing the 
animals simply to inhale the vapour, artificial respiration was 
employed, the apparatus being so arranged that the air eovld 
be either sent direct from the bellows, through a tube in the 
trachea, to the lungs, or passed through a vessel containing the 
vapour of the nitrite. The advantages of this arrangement 
were, that the bellows being worked by an engine with great 
regularity, the disturbing influences of unequal respiration on 
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the blood-pressure were to a exeat extent avuided. One of the 
chief of these is that any strongi) -smelling vapour, and nitrite 
of amyl among others, acting on the nose of rabbits, cauaes 
soBpension of the respiration for a short time ; and the altera- 
tion in the condition of the blood thos produced caii«es irrita- 
tion of the vagus and slowing of the heart's action; such as 
Drs Rutherford and Gamgce found accompanying the sinking 
of the blood-pressure in rabbits. 

When air charged with the vapour was passed directly into 
the trachea of a rabbit the blood-pressure almost immediately 
sank very much, but the pulse-rate remained nearly unchanged. 
As the pressure sank general convulsions took place and the 
pressure iramediately rose notwithstanding the continued inha- 
lation of til-' vapour, the pulse curves becoming; at the samo 
time Huiistmct, su that the rate could nut be well ascertained. 

When the vapour was discontinued after 20 seconds the 
pressure rose still more quickly, and in a minute at most 
attained its normal height as is seen in Fig. 1. where the 
distance along the abscissa indicates the time and the ordinate, 
the pressure iu millimetres of mercury. This shows that vory 
small quantities of the drug produce a j^reat effect and that its 
action speedily passes otl^ the vapour being either excreted or 
destroyed in the body. 

In order to avoid the disturbance occasioned by the con- 
vulsions, the animals were then poisoned by curare and the 
vapour administered. The pressure, as before* sank immedi- 
ately and did not return to the normal amount so long as 
the inhalation was continued. It did not however sink con- 
stantly and then remain at a definite minimum, but oscillated 
up and down just as Traube observed it in curarized animals^ 
and as is shown in the last two curves of Fig. 1. 

It is possible that the convulsions which occur readily in 
rabbits, but which I have only once, and that to a very slight 
extent seen in mau, aie suffocative, like thoise produced by 
CO, for Dr Gamgeo has shown that nitrites acting on the 
blood prevent hamoglobin from giving up its O. This is the 
more probable a^ the respiration is first affected and if a drop 
of nitrite of amyl be mixed with water and the vapour thus 
diluted be administered, the limbs remain quiet but the ani- 
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mal begins to make respiratory movements independently of 
the bellows, and when the vapoui is less diluted these become 
more and more marked till general convulsions take place. 
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The diminished blood^prassnre might be doe either to & 
lessened power of the heart, or a dilatation of the arteries and 
a consequently diminished resistance. That the latter is the 

true cause, is rendered probal>l«' by tlie flushing which tho 
vapour causes, both in the human face, and the rabl)itV ear, and 
is shown by what might at £rst seem an anomalous action 
in some dogs. When the pulse in dogs is slow, the inhalation 
of amyl produces comparatively little effect on the blood- 
pressure ; and it might be thought that its action was different 
in them from rabbits, but the reason is Ibat the pulse, which in 
rabbits is naturally rapid, and remains unchanged by tho out- 
side, becomes in these dogs, remarkably i\mck almost as much 
so as in rabbits. If the vagi be first divided, so that the pulse 
' in the dog becomes quick like that of the rabbit, and the 
nitrite be then inhaled, the pressure fidls just as in rabbits. 
In order to confirm this view, and at the same time to decide 
the question, whether the dilatation of the vessels was due to 
a direct action of the substance upon them or to a diminution 
in the tone which the vaso-motor nerves derive from the medulla 
oblongata^ another series of Experiments was undertaken. This 
question was the more interesting from its connection with ano- 
ther research which I began under Professor Ludwig^s direction^ 
but unfortunately have not jet finished. Professor Ludwig 
observed, aiiJ directed my aticnuou to the fact, that the altera- 
tion in the lumen of arteries noticed by Schitf, in the rabbit's 
eax, may be seen also in all exposed arterial twigs in the skin 
and connective tissue. They vary in amount and rapidity in 
different animals^ and in the same animal at different times. 
They are sometimes absent, but in such cases may be generally 
produced by poisoning with curare, or by suspending the respi- 
ration, and when once aroused, they continue some time although 
the respiration be alterwards most carefully performed. 

That these alterations are> at least in part» completely inde- 
pendent of the vaso-motor nerves in the brain is shown by their 
occurrence in the ear and other parts, after all the neryea 
sympathetic and cerebrospinal going to the part have been 
di VII led, and after division of the cord in the neck notwith- 
standmg the low pressure which then remains. 

The form of the variation^ shows that they do not depend 
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on varying blood-pressure in the large arteries for sometimes 

a contraction suddenly appears between two parts of tlie artery 
filled with blood, and in one case in the rabbit's ear I noticed 
such a contraction take place in a small artery at the point 
where it branched off from a larger one» and proceed penstalti- 
cally downwards. 

The lightest touch on an artery after division of the nerves, 
causes a movement generally limited to the part, and consisting 
not in a contraction, but in dilatation wliicli remains for some 
time, and gradually disappears. As Gunning and Cobnheira 
have made similar observations on the tongue and web of the 
frog, and some facts in Sadler's research (see on Physiology) 
can pnly be explained by an independent motion of the vascular . 
walls, it seems to be a widely extended and therefore impor- 
tant phenomenon. If the nitrite acts through the vaso-motor 
centres in the brain, it should have no effect if these be sepa- 
rated from the vessels by dividing the cord in the neck, but if 
its action be exerted directly on the vessels, the division of the 
cord will not prevent it, and that it io fact does not do so, will 
be seen from Figs. 2 and 3. The blood-pressure, which had 
sunk very low after division of the cord, sank yet farther when 
the nitrite inhaled. Although the sinking was not abso- 
lutely great, it was so relatively to the very low pressure already 
existing and was analogous to that observed on the section of 
a second splanchnic nerve after division of the first. The other 
experiments to prove that the diminished blood-pressure siter 
inhalation, is due to dilation of the vessels, and not to a 
weakened heart, consisted in compressing the aorta below the 
diaphragm and then administering the nitrite. If the dimmu- 
tion in pressure was due to a weakened heart, the inhalation of 
the nitrite should at once cause a diminution in the pressure 
to which the blood had attained after compression of the aorta^ 
•As only the circulation in the lower part of the body was in 
this way cut off, we cannot expect that no sinking should 
take place, but only that it should be less than the normal. 
In order to diniinish the error from this source, these experi- 
ments were made after previous division of the cord in the 
neck so that the vessels should become relaxed, and the differ- 
ence produced in their calibre by the vapour being thus less. 
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The results obtained were as slioim in figs 4, 5 and 6, that some* 
times a rise took place during the inhalation, but generally a 
sinking, much less however than in the normal condition. 

We may therefore conclude that the diminution in the blood- 
pressure is not due to weakening of the heart's action, but to 
a dilatation of the vessels^ and that this depends on the ac- 
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■ Fig. 4. 




- Ibhalalion begnn. * Inlialation stopperl : at the beginning of the last three 
obeerrations the Aoxta was compressed. o Aorta opened. . 



tion of the nitrite ou the walls of the vessels themselves. 
Whether this is due to its action on the muscular walls them- 
selves, or the nerve-ends in them, cannot at present be with 
certainty said ; and further experiments must be made to de- 
termine whether the walls of the arteries are the only stmcttures 
(insisting of nnstriped muade which are affected bj it^ 

7-2 



Digitized by Google 



100 BKUNTOK. 



Fig. 6. 




OoiA oat In lite umIl 
laihfi last four observatioxis fhe aorta mi oottpMMd; «l o ihe aorte vaa cpenacL 
- Tnhftlfttfon begun. 4- Tnhalatinn atoHwJ* 



The further dilatatien which takes place after the usual 
tone of the vessels has been destroyed by division of the oord, 
seems to indicate that it is of an active nature analogoiis to 

that in the vessels of the penis after irritation of its nerves ; 
and this would point rather to an affection of the nerves than 
of the muscular fibres. In conclusion, I desire to express my 
warmest thanks to Professor Ludwig for the great kindness 
he has shown me, and for his invaluable advice and assistance 
in this investigation. 
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TflS PHYSICAL RELATIONS OF CONSCIOUSNESS 
AND THE SEAT OF SENSATION, A THEORY 
PROPOSED. Bt Pbofessob Gleland, Galway. 

[Read at the British Association Meeting at Liverpool.] 

In venturing to disturb the theory of Seosation as it htis long 
been taught, I am very sensible that it may be difficult to 
obtain a patient hearing, seeing that it is a theory universally 
leceiTed; yet there are important points which that theory 
leaves unexplained, points fanftiKo-r to all, and which only require 
to be .mentioned for every one to admit, tb&t as the ^eory at 
present stands, they are totally inexplicable. That theory may 
be shortly st^ited thus: — ^that an irritation applied in the neigh- 
bouriiood of a nerve-extremity produces an impression which is 
conducted alono- the nerve till it reaches the seat of conscious- 
ness in the brain; and that the mind, affected by the impres- 
sion, becomes thereby cognisant of a sensation, which it refers 
to the extremity of the nerve along which the impression has 
been ^conducted. Further, let it be recollected that nervous 
impression is nothing but a physical condition, some of the 
peculiarities of which have been laid bare by experimenters, 
and which is capable of affecting any of the nervous elements, 
viz. nerves, both motor and sensory, and nerve corpuscles. 

In RjiL iking of nervous impression thus defined, we deal 
with a matter of fact, although we are not thoroughly ac- 
quainted with its details; but in stating the doctrine of the 
modu6 operandi of sensation we have merely to do with a theory. 

This theory is, however, a physiological as well as psycho* 
logical theory, and involves the consideration of the functions 
of nervous structures, as well as the laws to which conscious- 
ness is subject ; and I am all the more anxious to point this 
out, because the physiologist is liable to think that where con- 
sciousness is involved physiology cannot be concerned, whereas 
the doctrine of sensation, although it relates to a matter on the 
psychological frontier, is arrived at from physiological datar^ 
and it is because it iat, as I hope to shew, at variance with 
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other anatomical and physiological data that I find fatdt 
"with it. 

It may be taken as certain that when a nervous impression 

ifi conducted to the seat of consciousness in the cerebral hemi- 
spheres, corpuscles there enter into a coiTespontling condition to 
thnt of the conducting nerve, precisely as a corpuscle which is 
the turning-poiut in a reflex action is no doubt Ejected by the 
condition which it receives from the sensory and passes on to 
the motor nerre. But if we imagine that in an act of conscious- 
ness the coipnscles of the hemispheres imdeigo any change 
other than that of passing into the inipressed condition studied 
in nerves, we become guilty of an assumption which has the 
plain objection, of being unfounded. That assuuiptiun unfor-f 
tunately often made, apparently from confusion of ideas; for 
authors, particularly medical authors, speak as if mental im- 
pressious lodged in the brain ; wliereas nervous impression, the 
only active condition into which there is evidence of the brain 
passing, is a physicid state of a uniform nature, while, on the 
other hand, a mental impression is the presence of a notion in 
the mind, and the variety of such notions is infinite. I shall 
return to the conraderation of the bearing of this remark on 
views as to the details of the functions of the hemispheres, but 
wish firet to direct attention to the difficulties of the received 
doctrine of sensation. 

I own that, even supposing all difficulties as to the route 
pursued by impressions from the periphery to the brain to 
be removed, to me it is utterly inconceivable that the sites 
of irritations over the whole surface of the body should be 
minutely indicated, and a more vague appreciation of the 
positions of internal irritations be obtained, by differences in 
the cerebral termini of the impressions conveyed from different 
parts. The supposition involves the difficulty that there is no 
mode by which the mind of the child could ever learn to 
associate the changes taking place at the cerebral, termini with 
changes at difEerent parts of the surfece. If the consciousness 
were ignorant of the surface of the body at the commencement 
of life, it must continue always to be so, for want of means 
from which to derive the information; no amount of custom 
could avail it, for the mind gets all its experience from the 
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senses^ and until it could refer sensationB to the parts of tlie 

body from which they were derived, it could gain no experience 
of the external world whatever. Therefore the doctrine of 
eensation necessitates the assuuiptiun that the functional nnion 
of the parts of the periphery with diiferent termini in the brain 
is primordial^ and that the sur&ce of the body is minutely 
lepreeented oi( repeated by a number of points in the brain, 
which, however confusedly massed together, deriye their pro- 
perties from their connections. 

This assumption has possibly never been stated in this form 
before, but it is uae from which the received doctrine of sensar- 
tion allows no escape, and surely it is an assumption sufficient 
to arouse some suspicion of the doctrine which demands it. If 
it be true, it seems strange that some of those termini are not 
often the seat of disease while others escape, that we do not 
meet with paralysis of the sensation of limited patches of the 
body occurring from limited cerebral lesions, and that nothing 
of the sort has been laid bare by the experiments of vivisectors. 

If we now contemplate the routes by which impressions 
from the periphery reach the brain we meet with other diflScul- 
ties. It is plain that if the mind is affected by the condition 
of cerebral elements as if they were situated at the parts irom 
which they receive impressions, then the accuracy of the mind's 
knowledge of the periphery is dependent on the number of such 
elements which receive impressions from distinct partem and 
that each distinctly recognisable spot of the body must be joined 
by a separate tract with its own cerebral terminua That 
tract may be intemipted by corpu??cles with branches in other 
directions, and must be so to account for reflex actions, but it 
cannot, in any part of its course, pass through a fibre common 
to it and another spot of the periphery, without the conscious- 
ness being bereft of all means of distinguishing the one spot 
from the other. But all that we know of the structure of the 
cord notoriously contradicts the notion of such an arrangement^ 
— ^an arrangement which would involve the continual aocumula- 
tion of additional sensory tracts in the cord from its lower to 
its upper extremity. Moreover, it appears certain from the 
experiments of Dr Brown Scquard that the greater part of the 
conducting matehal of the oord, its white matter, may be 
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divided, and, provided the grey matter is left intact, sensation 
in the parts beyond the lesion remains im impaired. Thus, the 
routes of communication !>etween the brain and nearly the 
whole surface of the body are known to pass through the ex- 
tremely limited area exhibited by a tcauBverse section of the 
grey matter of the coid, and probably more than half of that 
ai«a is occupied with leticulum which has nothiug to do wiih 
nenrous condttction, while of the nenre-fibres which tiayeiM 
it, a number are motor, and aocoiding to the theory aome must 
be devoted entirely to impressions from internal parts, even 
though such impressiuns are principally pathologicai. Can it 
be believed that the remaining fibres traversing such a section 
in numbers approach what would be necessary in allowing one 
nerve-fibre for the area of distribution of each nerve-fibre on 
the surface of the body? 

If it be attempted to escape from this difficulty by attri- 
buting with Dr Beale a function of importaooe to those nume- 
rous striae or fibriUss which that writer, and after him, Max 
Schukze, have described m nerve-corpuscles and axis-cylinders, 
the importance of a single nerve-fibre as a conductor may be 
indefinitely multiplied, but the assumption is made that those 
fihrillai are really present during life, and that each one is 
capable of maintaining the active or the passive condition 
quite independent of the others with which it is in close aUi- 
ance; an assumption which must appear sufficiently great to 
those who remember how little individuality belongs to the 
much mure easily demonstrated tibrillao of musculur fibre. Even 
then, the difficulty remains as much as ever; for, if we suppose 
that those fibriilae are continued down all the poles, and that 
the peripheral nerves possess them, as well as othersj, we have 
indefinitely multiplied the tracts in the periphery as well as in 
the cord, and lefi the disproportion in numbers the same as 
ever; while, if we deny fibriUn to the periphersl nerves, and 
suppose them to exist in the fibres of the cord alone, we assume 
that the work which requires a whole fibre in a peripheral 
nerve, can be done by one of a multitude of strise in a dbre of 
' the cord, which seems improbable. 

If the difficulties which have been enumerated appear great, 
when the received theory is applied to the explanation of corn- 
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mon sensation, they are still more striking when it is applied to 
vision. The theory demands that for every ray of light appre- 
ciated by the mind there must be a completely distinct commu- 
nication from an element of Jacob's membrane to a terminus in 
the brain, and that the impressed conditiAn of every such ter- 
minus must be capable of creating in the mind a knowledge of 
the position of the point on which the ray £bJ1s as related to all 
the other impressed points of tiie retina ; and that supposition 
involves all the difficulty which has been pointed out in the 
case of common sensation; while the anatomy of the retina, 
even more distinctly than that of the spinal cord, contradicts 
the possibility of distinct communication between each of the 
immense number of peripheral nerve-terminations and the 
seat of consciousness. Within the retina^ the threads leading 
from the elements of Jacob's membrane already enter into a 
complicated ganglion most developed in the part where vision 
is clearest, and it would be very hard to imagine that the fibres 
of the optic nerve emerging from the ganglionic corpuscles cor- 
respond indi\ idually with distinct rods or cones. 

Tbuse being the objections to the received theory of sensa- 
tion, they appear to me to warrant search for an escape from, 
them, and I have been led, by the consideration of the proper- 
ties of the living corpuscles of the body, and of what appear to 
me the established facts with regard to the actions of the 
cerebral hemispheres^ to a hypothesis which I venture to put 
forward, believing it to funiish that escape, and to be in bar* 
mony with all that is known of the nervous system. 

But before doing so I find it necessary to explain and de- 
fend the view wdiich I hold with regard to the connexion be- 
tween mind and brain, and which I have already in a few words 
suggested in a paper on the structure of the cerebral convolu- ^ 
tions in the Quarterly Joumud of Mwroseopkal Bcienee (April, 
1870). We must inquire into the relations of consciousness 
with the hemispheres, before we ask how it is brought into 
communication with the finger-ends. 

The cerebral hcuiispheres, which are well ascertained to be 
the organs without which none of at least the higher acts of 
consciousness can be performed, are a pair of highly corrugated 
vesicles, closely connected one with the other, and oontinuooa 
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with the rest of the brain by the lower margins of the inlets 
into the cavities of the vesicles, where are situated the corpora 
striata. The structure throughout the differeut lobes and oon* 
7olutioius of the hemispheres, notwithstandiDg minor differences, 
18 fandamentally the same; This grey matter oonsists of strata 

, of corpuscles and nucleated protoplasm, and the vast maj ui ity of 
the corpuscles are connected with fibres ascending from the 
corpora striata and with others which lie horizontally, that is, 
parallel to the surface, while they send another stronger process 
perpendicularly outwards. The horizontal hbres exist through- 
out the thickness of the grey matter, but are massed particu- 
larly in a wymg number of strata, while others of them coat 
the surface in various places. We have thus an arrangement 
fitted to allow consentaneous action of the whole grey matter 
of the hemisphere, but nothing pointing to different functions 
of the different regions. The convolutions are accounted for 
when it is considered that they bring the vascular supply 
within easy reach of every part of the grey matter, and the 
minor ditierences of structure may reasonably be supposed to' 
arise from the different relations in which the different parts 
of the hemisphere lie to the corpora striata^ and from unequal 
development of the nerve-corpuscles; a supposition in favour of 
which is the circumstance that in the posterior lobes, the parts 
farthest from the corpora striata, the nerve-corpuscles are 
least developed, and the horizontal fibres are most abundant. 

But not only does the study of structure thus point to the 
probabihty of the whole hemispheres having one combined func- 
tion, but development, comparative anatomy, and experiment 
point to the propriety of considering the corpora striata as form-- 
ing with the hemispheres one organ. The corpora striata are 

' enlargements of the basal portions of the hemisphere^vesides; 
so says development: they are inseparable from the islands 
of Reil; so says adult structure. They may be irritated or 
damaged by vivisection in mammals, without damage to sensa- 
tion or motion, and slicing them away in birds produces effects 
corresponding with those produced by slicing away the hemi- 
spheres inmammals; that is the evidence of experiment; while 
comparative anatomy shews the hemisphere-vesicles forming 
each a unity in fishes, a small distinct corpus striatum within 
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each in the turtle, and in the bird the whole hemisphere-vesicle 
converted into corpus striatum (or, more correctly, corpus 
Btriatum and island of Reil), with the exception of little more 
than a membrane at the upper part The hemisphere-vesicle, 
therefore, appears to be a single organ primarily divisible, 
as Beichart has beautifuUj shewn, into a root-part which in* 
dudes corpus striatum and island of Bei]»and the 'mantle* 
which includes the remainder; and I apfnrehend that the manUe 
is only a 'multiplier of the function of the root-part. Let me 
revert now to one of the propositions made at starting, and 
remind you that while there is every reason to believe that the 
corpuscles of the hemispheres pass into the impressed condition 
studied in nerves, there is no vestige of evidence that they 
have any additional active condition, and you will, I trust, see 
that the plain explanation of the functions of the hemispheres is 
that they are so connected with the mind that ihe total amount 
of mental action at one time is dependent on the total amount 
in the hemispheres of that physical state which we call tha 
impressed condition. Consciousness and tlie iuipiessed condi- 
tion of brain-substance go always together, but that impressed 
condition of the brain-substance is of one invariable nature^ 
while the objects which may occupy the oonsdousnessi its acts 
of memory, of observation, of reason, of volition, and its condi- 
tions of emotion or desire are of endless variety. The hemi- 
spheres, including the corpus striatum, may therefore not inap- 
propriately be termed the organ of attention, the mode of 
whose action may be described thus; — the total amount of ' 
attention at any one moment is in proportion to the total 
amount of the impressed condition of the whole corpuscles of 
the hemispheres; but that attention may be occupied with 
numerous different mental addons going on at the same tame; 
and with the specific nature of its occupation, whether memory, 
reason, emotion, appetite or v<dition, the brain can have nothing 

to do. 

This view stands in direct opposition to the views which • 
find favour at present with at least many physicians of mental 
disease. Starting with the proposition that the diseases of the 
mind are the diseases of the brain, which has a certain amount 
of truth in i^ they have unconsciously slid from that starting- 
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point into phrenological assumptions and into a belief that brain 
corpuscles arc pigeon-holes of ideas; and thus they predicate 
of matter properties incomprehensible and of which there is 
. no evidence. But it is remarkable that ndther medicine nor * 
suigeiy^ nor experiments on animala, have shown any difference 
of f anctioQ in tiie different parts of the hemupheres. Wounds 

• ' of the hfam and limited spots of disease do not vary in their 
symptoms according to the part of iAie roof of the hemisphere 
attacked. 1 am not forgetful of the remaikablc phenomena of 
aphasia nor the discoveries of Broca, but I have pomttil out 
elsewhere* that the connexion between aphasia and lesion of the 
bndn external to the island of Beil is best explained, not by re- 
yenion to the doctrine of the divisibility of ihe hemispheres 
into difEeient oigans» bnt by taking into account the variety of 
processes required to go on consentaneously to produce speech, 

» and considering the interruption to the consentaneous action of 
the hemispheres by interference with the fibres of commuuica' 
tion at the most central part of the organ. It is not onlv in the 
case of speech but in all the more complicated operations of 
thought that the mind has to attend to different matters at the 
same time, and it can weU be imagined that simultaneous and 
harmonious action of the brain-dements is very necessary to 
secure that end. Thus it will be seen that the doctrine of brain- 
action which I have proposed by no means separates altogether 
the character of the mind from dependence on that of the brain. 
There are three elements on which the character of the brain as 
afFectinsf the mind may be safely presumed to depend, viz. the 
intensity and ease of action possible to indi\ idual brain-elements, 
the total amount of those elements, and, as it appears to me^ 
most important of all, the freedom and pezfection of communi-* 
cation of those elements one with another; and it may well be 
supposed that tlus last requisite is most liable to be deficient in 
large brains, as the distances are greatest and the elements to 
be joiiied together most numerous iu them. 
• In the structure of the brain there is the closest affinity to 
the structure of the rest of the nervous system, and its cor- 
puscles are elements plainly comparable with the living parts or 
protoplasm-derivatives of other teztureSy and there is ground to 
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presume that in like maimer the impressed condition of n6nre<' 

corpuscles, whether in the brain or elsewhere, and of nerve- 
fibres, is analogous to the contraction of muscular fibres and of 
amasboid corpuscles : the peculiarity of those of the hemispheres 
being simply that action of the mind excites their action^ and 
that their action excites that of the mind. That presumption 
prepares the my for the hypothesis of sensation which I 
venture to suggest^ which is this : that ihe Qon8Gmane» eaienda 
from ita apedal seat so far aa tken is contiMtUy of ike «m- 
premed eondUion; that when an irritation is applied to a nerve-* 
extremity in a finger or elsewhere, the impression (or rather 
impressed condition) travels as is generally understood, but 
exists for at least a moment along the whole length of the 
nerve, and that as soon as there is continuity of the impresaed 
condition from finger to brain the consciousness is in connexion 
with the nerve and is directly aware of the irritation at the 
nerve-extremity. Or the position may be shortly stated thus : 
functional continuity between nerve-extremity and brain is 
proved to be necessary for sensation, while on the other hand 
existence of distinct routes of communication between them is 
highly improbable ; and seeing that functional continuity is 
sufficient of itself to explain the phenomena, we are not entitled 
to assume the existence of distinct routesj, as has hitherto been 
done* ' 

Let it be distinctly understood that I do not say that 
consciousness resides in the nerve-extremities, but only that 
when the nerves are in the active or impressed condition in 

their -whole extent up to the brain, the consciousness is affected 
directly by the irritations ap^jiied to their extremities. The re- 
lation then of consciousness to the brain remains totally different 
from its relation to the nerve. The impressed condition of the 
cerebral corpuscles produces only acuteness of intelligence : the 
impressed condition of a peripheral nerve or ita extremity 
continued up to the brain brings the consciousness into com* 
mimication with the irritation applied 

At the extremities of the different nerves are placed various 
arrangements which are least complicated in the nerves of 
general sense, and which modify their capability of being 
irritated by diiScrent stimuli Thus the expansion of the optic 
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nerve is incapable of being affected by tbe irritation of light, 
but the elements of Jacob s membnme are ixxitated by tbeia 
with ease. The complicated nerre-extremities of the ear axe 
acted on by aounda^ and the comparatively simple extremitiea 
of tbe nerves of general sense are acted on by mechanical inita- 
tions and changes of temperature. It appears, then, that if we 
suppose that the conscioiisneas is directly aliucted by the appli- 
cation of the irritation to the nerve-extreinitv, we have tbe 
simplest possible explanation of diflferenoes of colour and of 
notesy and of the different kinds of sensation, conveyed by the 

-nerves of general sense. We are in a position to say that as the 
irritalion varies so varies the sensation, witfaont being obliged to 
ab;5ume different kinds or conditions of nerves without evid* nee. 

The objections may be urged against my theory tliat irrita- 
tion of tbe ulnar nerve produces sensation in the jdnger ends, 
that persons after amputation of an ann feel pam in the 
fingers, and that irritation of one nerve often causes pain in 
another, as when disease of the hip gives pain in the knee, or 

- toothache pedn in the temple ; but it appears to me that all 
these things arc Ix Uer explained by tins theory than by the 
received one. When one strikes the ulnar nerve at the elbow 
accidentally with force every body knows that the acute pain is 
not felt in the fingers, but at tbe part struck, and that this is 
immediately succeeded by .pain and a peculiar sense of vibration 
which travels downwards firom the struck part till they reach 
the fingers. A patient who has had a limb removed, in like 
manner, is perfectly aware of the site of irritation when a nerve- 
trunk in the stump is touched, and it seems reasonable to sup- 
pose therefore that tbe sense of the presence of the removed 
part is somehow to be explained by habit The production of 
pain in the temple from toothache may be explained on the 
supposition that intensity of the impressed condition sufSdent 
to produce pain is conducted to a nerve-centre and spread cen- 
trifugally, just as I have suggested that the alteration in 
an ulnar nerve struck at tbe elbow spreadtj down to tbe 
fingers. 

If I have put forward these- views of sensation simply as a 
suggestion I should be still more unwilling to be dogmatic in 
applying them to the motor nerves, ITet it may be mentioned 
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that one of the most inscrutable of all phenomena, looked at 
from the received pomt of view, is the circumstance that the 
will is able to regulate delicately the movemente of the limbs 
by adjusUiig the contiactions of complicated musdes of whidi 
the mind is wholly unoonscioQB ; and the difficulty in this 
matter will be greatly simplified if we can see our way to 
believe that, when a motor nerve is set in action from the brain, 
the mind is brought into connexion with its distribution. 
Further, the hypothesis facilitates the explanation of muscular 
senses and accounts for what has been observed by Dr Brown 
8eqnaid» that the tracts for muscular sense do not decussate in 
the spinal cord. The phenomena sought to be explained by the 
hypothesis of muscular sense arc the consciousness of the posi- 
tion of a part, the capability of regulating its movements even 
when ordinary sensation is paralyzed, and the consciousness of 
the maintenance of muscular effort in such parta The hypo- 
thesis which I offer in explanation of these phenomena is that 
by continuity of the impressed condition from the brain to the 
distribution of the motor nerves we are conscious of the parts 
to which the distribution extends, and of the exercise of the 
will within them. But, it will be alleged in reply, when we 
move our fingers we feel the movement not in the muscles of 
the forearm, but in the fingers. I think however that this 
difficulty will not appear so great when we analyze our sensa- 
tions in endeavouring to make some nnaocnstomed morement. 
Thus, although in moving our limbs we are not conscious of any 
sense of effort which we could localize in the region of the 
muscles brought into action, unless perhaps when unaccustomed 
resistance is met with, it is different when one attempts to 
move the pinna of the ear or bring the palmaris brevis into 
action. If I attempt either of those actions I am conscious of 
exercising an effort to produce contraction in the neighbourhood 
of the part, on that side of it towards which I wish to move it. 
It seems to me therefore that muscular sense, as I have sougbt 
to explain it, is suficient, in conjunction with experience, to 
account even for the movements of the fingers. 

The bearing of the hypothesis now put forward on the hno* 
tions of the nerves may be expressed in a few propositions. 

1. The irritation of a nerve of common sensation throws 
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the nerve into the impieaBed condition, and as soon as that 

condition is continued to the brain, the mind recognises the 
irritation at the site wliere it is applied, in the form of sense of 
touch, temperature, or pain, according" to its character. Over- 
intensity of the impressed condition may also itfiolf be recog- 
nised in the form of pain.- 

2. I^erves of special senae differ from those of common 
sensation both in the circumstance that the apparatus at their 
extremities is affected by irritations of a different kind from 
those which affect other nenres, and in their irritation being 
recognised in the form of the special sense to which they are 
devoted. 

8. By the impresseii condition continued from the brain to 
the distribution of a motor nerve not only is a stimulus com- 
municated to the muscles and applied by the nerve, but 
muscular sense is given ; and, the consciousness being brought 
into direct communication with the part, the will is enabled to 
r^^late the position of the part and the degree of muscular 
energy with which it is maintained. But a motor nerve differs 
from sensory nerves of all sorts in the fact that irritation of it 
does not produce any sensation either of the character of com- 
mon sensation or special sense ; and in this respect it is like the 
proper fibres of the spinal cord and brain. 

It may be allowable to say in conclusion that in publishing 
these views I pnt most importance on the objections which I 
have urged against the received doctrine of sensation ; and in 
venturing to suggest another in its place I am perfectly aware 
that there is much which is imperfect in the hypothesis which 
I have put forward, and I can only hope that it may prove of 
some use in building up a more perfect view. 
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CASE IN WHICH IN MAN THE PERICARDIUM WAS 
UNATTACHED TO THE DIAPHRAGM, WITH A 
PARALLEL ILLUSTRATION FROK THE WAL- 
RUS. By Paof£ssob Tu&neb. 

It is well known that the pericardium is intimately connect- 
ed by its fibrous layer to the upper surface of the central 
tendon of the diaphra^pn, by which connection it is fixed and 
completed below, and that its serous lining covers a portion of 
the thoracic surfiM^ of that tendon. 

In the month of November, 1869, an adult male subject was 
dissected in my practical anatomy rooms, which presented a 
remarkable departure from the usual arrangement. My atten- 
tion was not called to the part until after the chest had been 
opened, the lungs turned on one side and the mediastinal 
pleurae removed, so 'that I cannot state what the disposition of 




a. The dmphzagnL ft. The perioazdiam. 0. The xnfecior vena esra. 
d. d. The pbieDic nerves, e. The left yagu. 

From a drawing of the dieeeetion bj my pupil Mr James Fonlis. 
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these portions of tbe membnuieB had been. I feand that the 

pericardium formed a perfect bag below, that it simply rested 
on the diaphragm, and that there was no continuity of fibres 
between them. Hence the heart and pericardium were to- 
gether fireeljr movable from side to side, and could be drawn 
forWards as far as their connections to the great yessela at 
the base would admit. The diaphragia consequently was not 
in direct relation to the serous lining of the pericardium. 
The pericardium closely embraced the heart, and in its shape 
corresponded to the form of the iDcluded organ. 

The inferior cava pierced the diaphragm in the usual posi- 
tion and pursued a course of one inch before it pierced the 
pericardium to end in the right auricle. The heart and great 
vessels were in other respects normal 

At the time when this subject was in the dissecting room I 
was engaged in. the dissection of a calf walrus, about one montih 
old. In that animal I observed that the pericardium had an 
arrangement closely similar to that just described in the adult 
male, and as I know of no account of the relations of the 
pericardium in the walrus, I shall briefly describe it. When 
the right pleura was traced from the sternum along the side of 
the pericardium, it in part extended along the root of the lung 
to the surface of that organ, but behind the root it was con- 
tinued along the dorsal sur&ce of the pmsardium to its left 
border, where it came in contact with the left pleura, and from 
the dorsal surface of the pericardium the two pleurse were 
reflected together to the oesophagus. Along the plane of reflec- 
tion the two membranes were aa completely in contact with 
each other as are the two descending layers of the great omen- 
tum in man, and, like the omentum, they were perforated with 
numerous holes, so that the two pleural chambers communi- 
cated with each other. The hand also could be readily passed 
from the right pleural cavity between the pericardium and 
oesophagus, which structures were not therefore tied together 
by connective tissue. The pleurae were prolonged backwards 
from the sides of the pericardium to the anterior surface of the 
diaphragm, and constituted indeed the bonds of union between 
that bag and the muscle. For the fibrous bag of the pericar- 
dium was not continuous with the central tendon, but formed 

8—2 
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by means of its own proper fibres a perfectly closed bag at its 
diaphragmatic end, which bag cloaely embraced the heait and 
CQnesponded in shape to that organ. As the right i^enia 
passed from the pericardiam to the diaphragm, it invested the 
inferior vena cava, which vein lay for about four fingers' breadth 
in the cavity of the thorax before it pierced the pericardium. 
A broad fold of the pleura passed from it to the hinder end of 
the pericardium. Owing to the want of any direct connection 
with both the oesophagus and diaphragm the heart and pericar- 
dium could he freely moved from side to side. 

In the perfect condition of the pericardial bag, in the 
absence of any direct connection with the diaphragm, in the 
consequent mobility of the part, and in the presence of a very 
recognizable portion of the inferior cava in the thoracic cavity, 
the walrus possessed a series of structures parallel to those 
found in the male subject first described. In the walni8» in all 
probability, the arrangement is normal, in the man, as we well 
know, the arrangement is exceptional, so very exceptional 
indeed, that 1 know of no other case in which a simdai' disposi- 
tion of parts has been described. 



ON A RUDIMENT OF THE PANNICULUS CARNOSUS 
SUPERFICIAL TO THE TRAPEZIUS. By P»o- 

FESS6B TUBNEB. 

In the first volume of this Journal, pi 252, 1 recorded several 
ORses which had come under my notice, of rudiments of the 
panniculus caraosus occurring in ^e human subject. 

In the month of May, 1867, a male subject dissected in my 
practical rooms presented an example, which differed in its 
position from those previously recorded, and which is of intorest 
on account of its relations and the direction of its fibres. When 
the skin and superficial £ascia were removed firom the suxiaoe 
of the trapezius muscle on the left side, a slender muscle one 
quarter of an inch broad and three and a half inches long was 
exposed. It lay parallel to and about an inch from the spines 
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of the donal vertebm. It was attached above hj two diatinot 
slips to ihe tendon of the tiapesiii^ where it arose from the 




spines of the 2nd and 9rd dorsal Tertebne, while by its lower 
end it was connected to the tendinous origin, from the 5th and 
6th dorsal spines, of the same mosde. ^e trapezius arose no 

lower than the 8th dorsal spine. 

In my paper in the 1st volume of this Journal, I argued 
that the musculus stemalis was to be regarded as a rudiment 
of the panniculos camosus, sitoated superficial to the fibres of 
the great pectoral musde, and not as a thoradc prolongation of 
the rectus abdominia The little musde which I have now 
described and figured is, I believe, also a rudiment of the 
panniculus, and from its position and the direction of its fibres 
I consider it to be, on the dorsal aspect, a muscle parallel in its 
arrangements to the musculus stemalis on the pectoral surface 
of the trunk. 



ON RISSO*S GRAMPUS, G. rissoanus pesm.^. By James 
MuRiE, M.D., F.L.S., i\G.S,, &c.; formerly/ Pathologist to 
the Glaag. Boy, Infirmary ; Aasitt Conservator Roy. Coll. of 
Surg,, JSng,; and late Froaeotor to Uie Zoological Soc Land, 
(Plate V,) 

1. — Bemarka on ihe BpedeSf its Character, Se. 

In a report^ laid before the Parisian Academy of Sciences in 
1812, by Cuvier, Lac^pMe and Gteofeoy Saint-Hiliare, on some 
Cetaceans captured on the coasts of France in the beginning of 
that year, mention and a fignre is given of a remarkable form 
from the Mediterranean. This Baron Ouvier denoted *'le 
Dauphin dc M. Risso," Delphinus aries ? tliuugh believing it, 
from the drawing sent him, to be none other than his D. griseus. 

The original observer, Pro£ A. Risso of Nice, subsequently in 
1826' gave the characters more in detail ajid refigured the ani- 
mal Other systematists admitted the species, thoi^h still some 
doubts dung to it The worthy Laurillard, however, was fortu- 
nate in being present at the capture of a male and female in the 
bay of Saint Jean, near Nice, in 1829 ; and by a sketch made on 
the spot, and a fresh description, established the identity of the 
creature. As Phocoma risaminuSy M. ired. Cuvier, in his 
Citac^e^, supplemented the last-mentioned author's notes by 
some remarks of his own and a new figura Dr Gray' in 
various publications has recognised the species, and Qervais*, I 
believe, first figured the skull. Lately Van Beneden* and Ger* 
vais, in their great work on the whale group, have given excel- 
lent illustrations of the skeletal peculiarities of the closcly-alHed 
and almost identical forms G* griseus and G. rissoanus: but the 

^ Laurillard has been credited with the speoifio name rissoanuSt but in 
searching authorities I find Desmarest in 18^ (Eneyel. p. 519) seems first (o 
have Latinized G. Cuvirr's P. d. M. Bisso thus. Other writers liave used n'wot, 
fiitonniu, rusiiy &o. I prefer to retain the earlier name, especially as it is that 
in most frequent use. 

' AnnaUs du Muieum^ xtx. 1. PI. 1. 

« Hist. Nat. de VEuropc MeridionaJe, iii. 23, PL 1, fig. 2. 

* De VHittoire NaturdU des Cetac6$, Paris, 1836, p. 196, PL 13, flg. 1. 

* Zool, Brebut and Terror^ p. 8S, and Cat. B. M, 1860, Ao» * 
« Zool. et PaUont. Franc, p. 300, PL 37, figs. 1 and 2. 

7 0»t€offraphie dc* CitacSs Vivant et Fouiki, PL 54. 
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letter-press concerning them has not yet been ifisued* Such is 
all the original matter pablished concerning the species in 
question, although several writers refer to and even figure it ; 
for which, and an epitome of the salient points, consult Gray's 
most useful Cat of Seals and Whales in <As BriL Mm*, 1866. 

It is rather curious that G. Ouyiei's, Bisso's, and Laurillard's 
(pub. by F. Cuvier) representations are widel) different from 
one another, though they agree less or more in an essential par- 
ticular, viz. irregular light linear licvices slashed throughout the 
body. In fact these scratch-like lines are the exterior specific 
distinctive mark. Notwithstanding evident shortcomings in the 
figure, Bisso's own simple description is yeiy graphic: "Son 
corps est along^ arrondi, renfl^ yers sa partie ant^eure, dimi- 
nuant insensiblement de grosseur vers la queue quiestd^piim^; 
sa peau est mince, tmie, de couleur grise k nuances bleuAtres, 
traversde par des traits irrdguliers et des raies in^gales, droites 
ou flexueuses, blanch&tres; le ventre est d'un blanc mat; la 
tete tort grande ; le miiseau arrondi, releve en arc, obtus, percd 
vers la nuque par Touverture des Events ; la bouche est ample, 
arqu^e; la msU;hoire sup6rienre pourvue d'alv^le seulement^ 
est plus'avanc^e, et couvre rinf(^eur6y qui estgamie de chaque 
cdte de dnq grosses dents ooniques,'* &a Laurillard states 
fifom his observations 'that the male and female differ in ap- 
pearance, the former resembling lasso's description, but the 
latter of a uniform brown. 

In the beginning of this year an adult female whale, readily 
identified with Risso's species by colour and scratch-markings, 
was brought to London, which, after being publicly exhibited tor 
a short interval, was purchased by Mr Gerrard for the British 
Museum. Fto£ Flower obtained Dr Chay's permission to invest 
tigate this rare form, and brought forward a notice of his 
intention to describe the skeleton in a future communication to 
the Zoological Society. Since then a second much younger 
female has been captured on our coast, which I had an oppor- 
tunity of dissecling. As this disagreed in some ways from the 
other, I have thrown together my notes on its soft anatomy in 
the form of a communication ; purposely avoiding all mention 
of its skeleton, which doubtless Pro£ Flower, with his knowledge 
of the group, will skilfully interweave in his memoir. 
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Tables of admeasurements in inches and decimals, of the 



yowng femaU examined by me. 

Extreme length, following the curve of the body . 79 0 
From the snout to tfie fork of the tail . . . 75*0 

Vertical depth of the body in front of the dorsal fin . 15'5 
Distance between the anterior root of the dorsal fin and 

the snouts following the superficial carve • 35*0 

Taken in an approximate straight line the same points 

more apart, about ..... S1*0 
Distance from postero-margiu of dursial iiu to foik of tail o3 0 
Dorsal fin, Icno-th of its base . . . ,90 

„ in height . . . . ,6 0 

its anterior marginal curve . . . 12*25 
„ its posterior concave border . .7*0 
,» breadth about its middle . . .4-5 
Distance from snout to root of flipper . . . 17*0 
Pectoral limb, in extreme free length . . . 12*0 

,1 its greatest breadth . . .3*5 

diameter about middle of free portion . 2 0 
girth at axillary end . • 10 0 

„ thickness about middle of flipper. . 0*6 
Caudal fin, in extreme breadth .... 14'25 
„ width base of each fluke . . ,6*5 

M ditto, about the middle of same . « 3*5 



The shape of the body and fins and position of the latter, 
^ shown at a glance in PL V., a faithful recopy of a careful 
drawing to scale made at the time. The colour of the entire 
back, fins and tail is of a neutral tint. The throat and abdomen 
to beyond the anus is white or with a tinge of yellow in it, a 
kind of streaked dirty white. This rises almost to the medio- 
lateral line and intermingled with faint but increafling streaks 
and mottles, and a shade of light brown, or rather purple tinge, 
graduates insensibly into the leaden or bluish grey of the 
upper half of the sides. There is a grey patch on each shoulder. 
The protuberant muzzle is the yellowish wliite ; the caudal 
region behind the anus, dark. In truth with variation of figure, 
white forehead and mandible, it is uncommonly like a light- 
coloured porpoise. The grand feature of interest^ however, ia the 
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scratched-like lines which in this animal differed completely 
from hitherto figured specimens, or that examined by Mr Flower. 
Instead of innumerable obliquely intercrossing marks over the 
entire supexficies and fins, the narrow white but grej-edged 
lines were seven .in number, somewhat vertically placed along 
|he ades finom the shoidder to about oppomte the vent; the 
front and hinder pairs being cross-barred longitudinally. So re- 
markable a feature, imdoubtedly irregular in iinlividuals, is not- 
^vililhtaIJding a most prominent specific laudniark. As to sexual 
coloration, I am not inclined to lay stress on Laurillard's state- 
ment of the female being brown as contradistinguished from the 
scale ; in this case the brownish hue was most meagre. There 
is quite as great variety in the poipoise, and, so far as my obser- 
vations extend, the male is occasionally the darkest^ but this 
really may be a matter of age. 

As regards the eye, this has the same narrow elliptical form 
common to the cetacea. From the anterior to posterior canthus 
or long diameter is 0 9 inch, and across or vertical depth 0'5 
inch. It is placed ten inches posterior to the snout, two behind 
the angle of the mouth and one-and-a-half above it. The izis 
appeared of a deep purple tint ; but whether this was a post- 
mortem effect or the natural hue^ I will not pretend to say, as 
Bisso notes it is golden-coloured, 

I may mention that a double row, four in each, of bristle 
roots ^ existed on the upper lip. The caudal region is ridged 
above, stopping short of the tail fork, and there is a less notable 
keel beneath. 

2. — GeneraHve porta and m/uadu ormmeL 

The opening of the vulva, four inches long, is situate two 
feet in front of the fork of the tail ; the measurement being 
taken to the posterior angle of the former. The anus lies a 
oouple of indies behind. In the simple commissural lips of the 
generative outlet^ development of clitoris, and lateral fissures 
of the mammary gland, there is no departure from the cetacean 
type. Neither did 1 observe any special deviation of the uro- 
genital organs interiorly. 

^ IHdft RonsNaa, Attn. dL 8ei*n, Not. 1890. 
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In my memoir on the ** Deductor" I have made some original 
inyestigattons on the muscles of the pelyo-g^neratiTe parts, 
hitherto little heeded in cetacean dissections. Having figured 
these, I refrain doing so in the Grampus, hut make a memoran- 
dum of what I ohserved. 

The fleshy rectus abdomiims terminates in a wedge-shaped 
manner opposite the anterior pudendal angle and clitoris, and is 
continued by a tendon which spreads ont in an aponeurosis 
between the vulva and rectum. Here it passes beneath the back- 
ward extension of the great pannicnhis camosus, which extends 
triangularly along the medio-lateral line to about opposite the 
hinder angle of the uro-genital slit. 

There is a weU-developed internal and external sphincter 
ani A broadish sheet representing a transversus perintei 
reaches from the post-border of the rectum for wax da to the 
vulva. I observed also, what I have incidentally noticed in 
globiceps, beneath the last and midway betwixt the rectum and 
vulva» a layer of transverse or somewhat oblique muscular fibres, 
half an inch in antero-posterior diameter, which passed from the 
median line across the ilio coccygeus. On the left side part of 
its fibres ran on to the inter-pelvic fascia. 

A small but distinctly separate muscle is met with on the 
outer side at the anterior end of the generative outlet, and 
divergently across from the clitoris. Its fibres in a thin layer are 
spread out and encircle the root of the clitoris, and thence nar- 
rowing, proceed out towards the surface of the posterior extremity 
of the rectus abdomimis. 

The next in order of position is a longish muscle with a 
thiok round fleshy belly. It arises upon the posterior half of 
the pelvic bone, and readiing forwards is inserted in front of the 
vulva. Functionally it is a compressor of the mammary gland, 
which lies between it and the muscle next to be described. 
Homologically, from situation and attachments, it is an erector 
cUtoridis or ischio-cavernosus. 

Placed more deeply than the last is a much smaller and 
arciform muscle, also roundish bellied. It is attached to the side 
of the vulva^ behind the mammary gland, and rather lower than 
the latter. In pasring forwards partially \tnder the here imper- 
fectiy developed gland, it proceeds to and is fixed upon the deep 
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pelvic fascia, viz. that which forms a bridge of union between 
the bones of the opposite sides. This muscle is a true cuu- 
stiictor or sphincter vagina; corresponding to the bulbo-cavem- 
osus of the male. 

Lastly, I nuiy take notice of a veiy laige, elongate, thick, 
fleshy pelyo-caudal muBcle; repreaentatiYe of the pubo- and 
ilio-ooccygeus of tailed quadrupeda. This arises partly by tendon 
and partly by fleshy fibres outside that last da^ribed, and from 
the deep or interior surface of the pelvic ia.^cia. It is continued 
straight backwards below the erector clitoridis and alongside the 
rectum. Immediately behind this, having reached the middle 
line it joins its fellow of the opposite side, and the two form a 
tapeiing fleshy mass above a foot long, inserted into the chevron 
hones^ and lying upon the infra-caudal muscles. 

I may add that as in globiceps a series of vessels and nerves 
pass inwards between the pelvic bone and the origin of the ilio- 
coccygeus. The arteries are derivative of the apparent internal 
iliac, pudic branches being very distinguishable passing towards 
the clitoris. The common iliac artery besides, splits into the usual 
CetacesB rete mirabile. Several large glands are situate between 
and at the anterior ends of the pelvic bones. 

In previous whales which I have dissected, I have found 
some muscular variation from what is here stated, but that and 
other surrounding structures it is not my intention now to 
speak ot 

3. — Spiracular Ckmty, its 8ac8 and the Larynx. 

The blow-hole in Risso's Grampus, as in the common Porpoise, 
is crescentic; concavity forwards. In shape, therefore, the external 
Ineaihing aperture is unlike that of its supposed ally globic^, 
where it is more angular in outline. As in other DelphinsB, 
where the skull is unsymmetrical, the spout-hole in our speci- 
men was a trifle to the right of the middle line, and opened near, 
but not quite, at the summit of the head. By measurement in a 
straight line it was found to be 7 inches behind the tip of the 
snout^ and as much as 12^ inches, following superficially the 
protuberant curve of the upper Hp or maxillary arch. 

Communicating with the spiracular cavity, as Von Baer 
terms the upper cpmmon narial passage, are several diverticula 
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or membranous pouches ; the nasal sacs of allied forms. There 
are three pairs of these, with the addition of a subsidiary 
sacculate canal on the right. Their wall structures are identi- 
cal with the same organs ia other cetaceans. I have so folly 
discussed the nature and homology of the nasal sacs in my 
memoir alluded to, that I will not here enlarge upon the sub- 
ject. Briefly I may state that I do not regard them as 
altered and displaced tuibiiial bonea This view, Von Baer' 
gave forth fully ahove forty years ago, in a paper full of 
masterly reasoning, and his notion has not since been con- 
tradicted. Indeed Professor Huxley in his Hunterian Lectures ' 
^nrorably inclines to Von Baer^s idea* But, as I have shown, 
they do not tally with osseous elements, but are modificatioiia 
of membranous sacs met with in the nares of ruminants, and 
some pachyderms; the two very fiimilies used in proof to 

Fig. 1. 




Fig. 1. Diagrammatio representation of tho nasal sacs, &e. b. Blowhole : 
the dark crescent immef^iflfply above which the letter is placed, sp. c. Spira- 
cnlar cavity, p. Premaxiiiary sac. w. Maxillary sao. nf. Naso-frontal sac. 
/. Second or iadal diTisum of same. $k. IndieateB ttua oknll, the waved 
lined being the coronal sntnre. 1. 2. 8» The three deep miueiilar alipe aeting 
chiefljr upon the naso-frontal sac. 

* Der Nrr^c (h'r Cftarrrv, I'^h, 182G, p. fill. 

^ Keported m tiio Lancet, 6i March, ldC(>, p. 850. 
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demonstrate that the cetacean nasal saos are homologues of the 
turbiDiite bones. 

The diagram, fig. 1, illustrates the pfniit-; of interest con- 
nected with the nasal sacs in Risso's Grampus ; and I may note 
that in the tenns and lettering I adopt the same used by mc 
concerning analagous parts in globiceps. I have above mid of 
the former, that its sacs are seven in number, and in commnni- 
cation irith the spiiacular cayity (sp.) or common upper narea. 
Of the membranous chambers the premaxillary (p.) (anterior 
central pouch of Sibson* in the Porpoise) is double, long and 
slipper- shaped. The pair of fla.sk-shaped maxillarv^ bags (m.) 
(anterior lateral {K)uchea, Sib.), as the dottiMl lines sliow, arc but 
of moderate size, indeed relatively small compared with what 
I have met with in fully adult Cete. Each naso-frontal canal 
{nf) (posterior deep sacs, Bib.) lined with dark pigmentum, has 
its orifice towards, and opening into, the lateral or maxillary 
pouch. These so-called naso-irontal cavities are narrow back- 
wardly, and inwardly curved tubes^ which mesially termi- 
nate in a somewhat bulbous manner, short of each other ; but 
they nevertheless are connected by v.liat appears as a small 
impervious cord, a central dark puucta bcinf?, however, discerni- 
ble in it. Lastly, I observed, only on the right side though, 
a secondary tubular prolongation derived fmsfk, or dose to, the 
naso-frontal sac. This, for distinction's sake, I denominate the 
facial division (/) of the naso-irontal sac. In this case it was 
both longer and larger than the latter ; opened by a sepomte 
orifice into the maxillary pouch dose to, or nearly in conjunc- 
tion with, that of the post naso-frontal. But unlike the latter 
it branched forwards, or presented a lat^^ral and crescentifonn 
iiEkcial position, ending blindly in a recurved dilatation. 

I do not wish to retread the argument used by me, but ere 
passing from the subject^ reiterate conviction of the exceeding 
Ukeness of the cetacean naso^ntal sacs to those at the root of 
the Tapir^s probosds ; and the likelihood of ilie maxillaiy sacs 
conesp(mdiug to those within the Saiga's' nose. 

I have expatiated on the homology of the muscles of the 
blow-hole m giobiceps, collating them with thobe oi the ejpi- 

1 Pliilosoph. Trans. 1848, p. 117. 
* Sm p. Z. 8. 1870, p. 478, fig. & 
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danial, and naso-iaeial r^ons in other mammals. As regards 

the number of layers, their action, &c., I do not coincide with 
previous writers. My intention witli respect to those of Risso's 
Grampus, which are in the main similar to its above ally, is 
merely to add some few remarks on what I have abready wntten. 
and figured, though stiU unpublished. 

In G, riasoanua the Buperficial fleshy sheet* equivalent to 
an ocdpito-frontalis, closes the blow-hole by compressing it 
from before backwards. For, while attached to the ocdpito- 
frontal crest behind, it \a inserted in front of the sacs converging 
into a gristly libious centre-point. 

The second layer, which may be the homologue of the leva- 
tor labi superioris ala(|ue nasi, has a similar use; and its at- 
tachments are the same as in the form compared. 

The third layer, functionally acts like the preceding, but 
compresses more the maxillary sac than influences dosnre of 
the blow-hole. This may either be a levator superioris proprius^ 
a levator anguli oris, or the zygomatici — possibly all combined. 

The fourth layer, or thin radiating*mu8cular sheet, acts much 
like a depressor ali nasi, inasmuch as it drags downwards and 
outwai'ds the parts in front of the blow-hole. It is there 
fastened by a very broad and thickish aponeurosis, and which, 
moreover, as it passes outwards overlies the anterior surfiaoe of 
the sac. 

Some veiy short and still deeper fibres in globioepB pass 
from the naso-frontal sac backwards to the bone behind. In 
the Grampus, there are three well defined slips in this situation 

marked I, 2, *S, in the diagram, fig. 1. The first of these is the 
broadest, and is directed backuards. The second, a much nar- 
rower slip, is attached to the inner end of the naso-frontal sac and 
passes obUquely outwards and backwards. The third goes more 
forwards, partly overlying and in front of the cylindrical sac. 
These three muscles act as compressors and tractors of the sac 
in virtue of the position they hold to it» They, from situation, 
if not abeolutely function, ace homologous widi the diminutiye 
bundles which influence the alar cartilages of higher mammals. 

The naso labialis or longitudinal semi-fatty muscle, resting 
upon the upper surface of the premaxilla is very large, and 
posteriorly it unites with the upper radiate layers in front of the 
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blow-hola Use, a protnictor and dilatoi- of the blow-holc, ai> 
likewise compressor of the picuiaxillary sac. 

Proceeding from the nares to the hyo-laryngeai apparatus — 
I shall merely note of the baaihyal bone, that it has not such 
regakr crescentic proportions as is the case In Ohbiooephaliia; 
but instead is more angular and sharper tipped. 

In the Ray Society's translation of that valuable monograph 
on the Greenland whale, Btiiuiui mysHcetus, by Professors 
Eschriclit and Reinhardt, the following statement is made 
(p. 101): *'We know that the most essential peculiarity of 
the whalebone whales, as compared with that of the toothed 
whales^ consists in its allowing the mucous membrane of 
respiratory canals, by means of an opening on its yentral 
surface, to appear in the form of a sac with ;iq exterior covering 
of a strong layer of muscles;" then follow remarks on similar 
laryngeal sacs in terrestrial mammals. 

Now the above seeming distinction between the whalebone 
and toothed whales, I am prepared to show in the case of 
Bisso's Grampus is one rather of d^ee than of kind. In short 
the species under consideration has a laryngeal sinus or small 
glandular sac opening into the interior of the larynx. lu 
describing this structure 1 mvite attention to the woo<icut 
£g. 2, an exact copy of a sketch made on the fresh object It 
represents the interior of the larynx opened, by the wall being 
cut away a little to the one side of the middle line or towards 
the obeeryer. 

At the lower end of the perpendicular epiglotto-arytenoid 
passage, the longitudiual folds are here and there internipted by 
shallow glandular pits and depressions. Among these, one on 
the middle of the anterior wall is distinguished from the rest 
by its forming not a mere crypt, but an orifice leading into 
a moderate-sized pouch. In the drawing an asterisk marks 
where a stylet passes through the orifice in question. 

The said sac, sinus or deep laryngeal pouch {Gl. 5.), fills in 
great pai-t the angle of junction between the enlarged epiglottis 
and the thyroid cartilage : but it does not reach to the posterior 
border of the latter. The vacuity or interior hollow of the 
pouch is of very moderate capacity. In £BMst, as Eschricht and 
Eheinhaidt say of the enormous laryngeal sac of the Eight 
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Whale, Balcena, that while from without it seems very large yet 
the cavity is comparatively very small ; so is it with Grampus, 
where the walls are of consideral)le thickness. These are com- 
posed of a basis of glandular substance partially bound together 
by fibroas trabecular partitions of smooth mucous membiraiie» 
leaving many irregukuMsized deepish loculi between. 

A sparse padding of &tty substance exteriorly surrounds the 
pouch, and a thick layer of muscle intervenes betwixt the latter 
and the inner wall of the cartilagiuous thyroid plate. These 
evidently correspond to those transversely - striped whorled 
muscular fascicles w^hich surround or form the exterior coat of 
the so-called air-bag or laryngeal sac» both in the Right ^ the 



Fig. 8. 




• Rg. 2. The larv'iix in section. The downward arrows denote the posterior 
more open laryngeal passage ; the upward directed arrows guide to the narrower 
aoMor ItnmeL Ep. Epiglottis. A, Cat port of the left ttvytenoid eartOage. 
2*. Section of thyroid cartilage. C. C*. Segments of cricoid, tr. Trachea. 
T. pi. Thyroid gland. Gl. s. Glandular sac : the stylet (*) shows the orifice of 
conuuuiucation with the glottis. V. c. Fold or vocal oord. 

1 YiA, Eidixieht SBdBlMbiluyrdt'B Bni^ Tnas. p. 109. 
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Fike Whale^ and the Basorback*. Their atoation and general 

disposition in Risso's Grampus leads me to suspect they are 
Thyro-arytenoidei. In the Wliaiubone Whale they aru vastly 
developed, and follow tiie dLspoiiitiou uf the capacious sac, viz. 
run backwards betwi&t the thyroid and the ventral ring of the 
cricoid cartilage. 

The constituent cartilaginous elements of the laiynz re- 
semble much those of globiceps. The tabular prolongation of 
the epiglottis (Ep.) and the arytenoids (A) rise to nearly a level 
with each other; and their adjoiuing margins are attached 
quite to the upper flange or lips of their combined orifice. In 
this they differ from Baksnoptera raatrata*, where they are 
oomparatiYely loose, Wt agree with Globiooephaim* 

The body of the tbjrroid cartilage is a broad flattish plate 
(seen in section, fig. 2 T), and from which alar expansions spread 
out. These terminate in elongate narrowing inferior cornu 
attached by ligamentous union laterally and near ihv f)i»sttTii)r 
border of the cricoid cartilage. The latter -cricoid ( 0) presents 
a ridge and thick arch superiorly, and a nanow backwardly set 
ring {0*) inferioriy, which encircles the commencement of the 
trachea. Here they impinge against, and partly override a 
small thyroid glandular body (T. gi), which reaches backwards 
for a short distance beyond. 

With the naturalists and anatomists of the first quarter of 
this century it was a moot question whether the cetacea pos- 
sessed voice, and in sequence vocal cords. I am not sure indeed 
if the latter point has been uneqidvocally settled. That some 
species utter sound is now unquestioned, and notably the 
species under consideration and the Ca'ing Whale. As to vocal 
cords, Meckel"* strongly opposes Cuvier, an J in denial of the 
latter's statement as well as others, of their being wanting, re- 
plies: "Loin de Ui^ I'absence des partes en question se trouve 
oompensei jusqu'^ certain point, k ce qu'il parait par un autre 
organisation." With his further description and nature of the 
parts my own observations coincide ; so instead of quotation, 
J shall refer to %. 2 of the Grampus's opened larynx. 

» Carto and Macalister, Pliilmoph. Troni. 1868, p. 238, 

• Knox, Cat. Prep. WJiale, p. 11. 

* Carte, p. 834, and Enox on Larynx of tame tpeciet. 
« Anat, Comp. Vol. z. p. 596. 

VOL, V, 9 
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The tracheal and lower laryngeal mucous membrane folds 
are numeious and longitudinal Glaadular pits are here and 
there distributed, and in abundance, opposite the anterior half 
of the cricoid shield. In the floor of the chamber from about 
opposite the cricoid, a double raised smooth membranous fold 
commences, which miiii on and upwardii to the root of the 
epiglottis. 

As the folds diverge forwards and merge into tiie narrow rugae 
of the upright epiglottic funnel, they are mesially pierced by 
the orifice of the laryngeal sac abeady spoken of: around which 
are glandular crypts. The said parallel folds I take to be the 
representatives of yocal cords {Vc), for reasons I shall presently 
mention. Above theiii aud on either side of the clKunbtr is 
a broad, smooth, and long eminence which extends from about 
the middle of the vocal cords up to near the extremity of the 
arytenoid cartilage. These eminences and folds thus more or 
less divide the interior of the erect part of the larynx into an 
anterior namw canal and wider posterior channel; the up- 
wardly directed arrows defining the course of the former 
and the dov. awMnlly-placed ones the latter. The abnormally 
chfini]^t M l i> latiuns of the parts, the vocal cords being longitudinal 
rather than transversely-placed in the Cete, are best studied * 
by comparison with the same region in some ruminants. In 
Hyomoidhm aquatioua^^ as Flower has shown, "the vocal cords 
are placed nearly vertically in the sides of the laiynx, and 
thrown unusually far from its posterior wall, so that when they 
are brought in contact, a cylindrical tubular air-passage remains 
open behind them, but the communication between that passage 
and the thyroid pouch is shut off." I have myself described 
a similar condition of parts in the laiynx of 8(xiga tartanca\ 
figuring moreover a longitudinal membrano-fatty eminence, as 
exists in Bisso's Grampus and other whales«^ 

Taking these facts mio consideration, and remembering that 
in the cetacean larynx we have it twisted partially in its long 
axis, that is a horizontal and vertical portion, and it will be the 
more readily admitted that vocal cords are not absent. Further- 
more, from analogy I am inclined to think that during moderate 
inspiration the current is chiefly by the posterior channel, but 

» P. Z. S. 1867, p. 957. " L. c. fig. 11. b. 
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by both in a full inspiration. Ou the uther hand, when tho 
cetacean blows with force or utters sound, tla* posterior division 
oi the chamber is lessened, and exit of air is cbiedy through the 
anterior conatricted canal. In watching the movementa of ihe 
porpoises formerly poflBeased by the Zoological Society, and as I 
have witnessed at sea, they oocastonally skim the sur&oe; at 
such times, therefore, gentle inspiration in the manner I have 
indicated might take placa Immediately after they rise from 
submergence, however, the blowing is very decided. It would 
be interesting to note if the voice of cetaceans agrees with such 
ruminants as approach in form of interior kiynx. 

The trachea is moderately wide^ as are its numennis rings. 
There is a third bronchus to the right Imv^, as in other toothed 
whales. It wa^ witli some degree of interest that I examined 
tlie lungs to see whether 1 should discover in them lliosf oiirious 
glands at their post-vential apices figured and described by me 
At length in globiceps. They ejcist fully developed* but more 
than one to each apex, the additional and somewhat smaller 
bodies lying deeper or behind the others. In shape the lungs 
themselves comport to those of the Pilot Whale, that is free 
from incisions and lobes, exceptinij the tendency to an *iiitero- 
inferior lobulus. The superficial sinuous vessels are well marked; 
and the membranous bridge coimeeting t^e diaphragm and 
post-ventral lung-tips of moderate breadth. 

4i.—Tke Alimentary Triict, Ac 

The mouth from the front to its angle is seven inches long. 
The eaved margin of the maxillary arch overlaps slightly the 

mandibular one when the mouth is cloj^d. There is a rudi- 
mentary roughened callous premaxillary palatal pad. The 
tongue is smooth-surfaced ; its tip distinctly notched, and it is 
free for 2^ inches from its fraenal attachment. 

No teeth were visible in this specimen ; but in both upper 
and lower jaw a well-marked dental groove obtained. Laurillard 
has remarked^ of the species: " Ces animauzsont sujets aperdre 
leur dents, et surtout celles de ki nuiclioire superieure ; aussi 
n^en connait-on pas le nombre normal, leur iorme est s^mbiable 

> Fred. CaTier*B Citaecx, p. 199. 
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k celle des dents de daupbin." Bisso says' the mandible is 

furnished with ti\ e great conical teeth on each side. As this 
subject is best treated with the osteology, I return to a con- 
sideration of the viscera. 

The compound stomach of Risso's Grampus corresponds very 
dofiely with, that of the Pilot Whale, such as I have figured in 
my memoir of the latter animaL Professor Turner's* woodcut^ 
depicting as an anatomical preparation the stomachs of a much 
younger specimen of the same animal, shows that the relations 
of the compartments to each other varies from youth to age. 
That this is the case not only in these aquatic forms, but also 
obtains in the ruminantia, his researches ^ and the observations 
of Dr Gedge* on the sheep seem to prove. 

Comparing the O. rissoanus with the specimen of globiceps 
dissected bymjs^, I noted in it that the first gastric cavily, as 
contrasted with the others, was smaller than in the latter ceta- 
cean form. This might he as much owing to the animals not 
having quite arrived at the adult stage as to generic distinction. 
The second and particularly the third cavity (Turner's 2nd and 
4th) were much more elongate or ovoid in Grampus than in 
Globiocephalus ; the peculiar globular inflation of these ca^^ties 
in the latter genus being very characteristic. The narrow 
tunnelled passage betwixt the walls of the second and third 
gastric cavities (which Turner reckons the third stomach), and 
connecting these two, has its upper orifice in the Grampus dose 
to that leading from the first to the second cavity. 

The long cylindrical fourth cavity and dilated commence- 
ment of the duodenum arc alike in butli ionns. Tins remark 
applies to the lining of mucous membrane in the whole of the 
cavities. T may further state, as is a very common occurrence 
in Cete captured on our coast, there was no food throughout 
the alimentary canal; mucus, with a yellowish bilious tinge^ per^ 
vading the upper portion of the gut. 

A small compound spleen resembling in shape that of glo- 
biceps, lies» as in it, on the right or concave surface of the laige 
first stomach. 

The intestines measured 47 feet 2 inches ; thus being seven 

* Op. cit. p. 24. • Cainb. Journ. of A nat. 1868, p. 73, fig. 2. 

< Ibid, 1869, p. 117. « Ibid, 1868, p. PJU VIL figs. 1—4. 
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times longer than the entire body : in the globiccps examined 
by me the proportion was as 9 to 1. Both genera present con- 
siderable similitude in the distribution of the intestinal glaucUi 
the folds of the mucous membrane, and absence of a csecum. 

A century ago Hunter lecogiiized the considerable uniformity 
and simplicity of the cetacean liver, and Bisso's Gramiras offen 
no ezGt»ption. In ah&pe, absence of lobulations, smoothness of 
surface, and no gall-bladder, it agrees quite with the Porpoise 
and glohiceps. Moreover, as in the latter, the bile-duct ex- 
pands and forms a reservoir within the wall of the duodenum, 
previous to penetrating the mucous coat of the gut. 

The heart offers nothing worthy of remark : there was no 
accessory orifilce and valve in the septal segment of the tricuspid 
valve» as noticed by me in the Ca'ing Whala The great vessels 
spring from the aortic arch as follows: at the summit a short 
distance apart are a right and left innominata. From the right 
and behind the deep intercostal is derived. Above this the in* 
nominate trifurcates, viz. into a subclavian and double carotid : 
the same obtains on the left side. The left deep intercostal, 
however, springs from the ielt side of the aortic arch at a con- 
siderable distance away, and not from the innominata, as on the 
right side. This arrangement is not unlike what Professor Turner^ 
has figured in the Pilot Whal& 

In b^ng elongate, loosely acinate^ and the vessels entering 
at the upper end but ventral surface, the kidneys follow Qlobwh 

5, — Fleshy and oQy&r coverings of the body generdUy, 

The animal being in fair condition, there was as usual a wide- 
spread adipose layer overlying the panniculus camosus. This 
latter muscle was extensive and uf moderate thickness. The 
facial prominence consisted of material similar to the larger boss 
of giobiceps, but correspondingly less oleaginous in the centre. 

Those post-inferior lumbo-caudal masses which by some 
have been erroneously taken as magnified representations of 
the iliacus and psoas are large and powerful in Grampus* 
elsewhere shown, their true homology is with the compg^tively 

^ Loc. eiL p. 67, fig. 1. 
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dimiQiitive sacro-ooocygeas and infra-caudal muscles of quadru- 
peds. The dorsal spinal layers offer no departure from other 

Cete. I may mention, however^ trace of a trapezius or rhom- 
boid eus capitis, viz. a very thin layer continued on to the 
occipital crest. The more fleshy rhomboideus proprius pa sst s 
8pinally oyer the splenius ; in some whales a strong aponeurotic 
fascia alone onredles the latter muscle. 

There b & T&ry decided teres migor present A stemo-sci^ 
pular musde obtains. This covers the first lib and part of the 
intercostal space behind ; its fleshy belly is more than an inch 
broad, and the insertion is on the deep surface of the coracoid 
process. The coraco-brachialis is strong though short. 

A few fibres cat slender slip representative of a triceps were 
discernible between the post-humeral border and the infra-gle- 
noidal foot Nothing which could be construed into remnants 
of flezars or extensors of the lower fcne-limb were observed 
by me. 

The scrratus magiuis has digitations upon the iiist four 
cost». The external oblique continues forwards to the first 
rib ; but the muscular bellj of the rectus abdominis stops at 
the second rib, and by aponeurosis only proceeds to the an- 
terior rib and sternum. The minutise of the fleshy parts of 
the tongue and hyoidean region I did not enter into, but as 
they passed through my hands I was convinced of their great 
resemblance to those of globiceps. 

The general results of myologicai examination of Cetacea 
lead to the inference that as a whole there is little variation, 
excepting it may be in minor details. It is asserted, however, 
that the pike-whale' has long flexors and extensors of the fore- 
arm and manus,' an observation requiring confirmation as to its 
constancy in BaUmoptera or limitation to the genus. 

6. — Generic affmUiea <u duddated hy the exterior cmd soft 

structures. 

In the present phase of Cetology the skeleton has become 
so much the all-important basis of classification that hints de- 
rivable from exterior peculiarities and internal organization are 

I FhiL Tratis. 1868, p. 228, figs. 2 and 3» PI. y. 
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in a nuumer overshadowed. Doubtless there is some justifi- 
cation for this in the case of the Oetacea, where a certain 
sameness of form, a slight gradation of colour, and oonsideraUe 
similarity of interior construction run through the family : he- 
sides, essentially accurate delineatioas of specimens are not over- 
abundant. But is it wisdom to lose sight of tlie exterior and 
anatomy, though to skeletal distinctions much of the impetus of 
modem zoology is due ? Let us see in how £Ei.r externals and 
internals other than hones tell in the present instance. 

G. Cuvier, Bisso, and DesmarestS have- ranged our spe- 
des under the genus Del^phmus, Fred. Ouvier*, with a leaning 
as above, placed it notwithstanding under his wide group of 
porpoises and dolphins, Phocfmui. Lesson and Hamilton' refer 
it to Globiocephalus, to which generic division I apprehend 
Rheinhardt*, in a passing remark of his, opines, as apparently 
does Flower* in his preliminary note. 

Gray'*, though at one time regarding it as mayhap his G. svine- 
vol, has since generically put it under Grampus, and most 
reasonably says of Lesson's choice, *'but the position of the 
dorsal and the form of the pectoral as well as the descriptioii of 
the teeth make me believe it rather belongs to this genus 
(Grampus)." Van Beneden and Genrais' follow Gray, but 
Gervais himself in his earlier memoirs'* classed it as a Delphinus. 

My own first impression on seeing the ln^ly was the idea of 
a magnified porpoise, with a dash of the dcductor and dol- 
phin. I then compared it with photographs and most carefully 
executed coloured drawings of the porpoise and globiceps in my 
possession. 

In analysis of the features, the colour aside from specific 
scratch-markings, decidedly is akin to Phocoffnct, By lightening 
the sha4e of the latter, giving it a paler forehead and darkening 

the subciiudal region, the general effect would agree. Again, 
this grampus shows leanings to the dolphins, where abdominal 
whiteness, irregular slashing of same, and iridescent hues are 

1 Evrvrl. Mam. p. .')19. « Hitt. Nat. de$ C4taei*t p. 208. 

•* 111 JaiLUiie'8 Nat. Lib. 'Whales', p. 219, PI. XVIIL 
* ' Ou Pseudoroa crassidcns,* Bay Soe. TnuiBl. 1866, foot>Ilot6| p. S16* 
3 P. A. S., 1B70, p. 128. 

« Erebus and Terror, also Cat. B. M, 1850 and 1866. 

' (hUograpMe da Citad*, * Zoul, et PaUont, fto. 
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far from uncommon. The orcas come between them and glo- 
biceps, inclining to deepening of tint; in the latter a sooty 
black. 

The shape and position of the fins are relevant to generic 
conception, inasmuch as in DdfhimB the dorsal is fiadcate and 
placed about the centre of the body. i%euc2orca' and Orca nearly 

agree, and are interniLdictte between it and Grampus; where, also 
high, it is slirrhtly behind the middle. In Globiocephalus it is 
lower, brfiii ler, and a trifle in front of the middle point. Pho- 
ccena, while having it if anything behind the middle, has it 
relatively much broader and wanting the deep scooping of the 
posterior border. 

As b well known, Qk^nocephahti has a long, nairow, acute 
pectoral fin, the extreme of the short, relatively broad one of 
Phocama. Delphinus, as far as I can judge from the accounts 
of others, would take an intermediate place, but nearer to the 
latter. RegardinL'* tlic general " cut," as llhoinhardt deftly ex- 
presses it, Bseudorcas resembles the Ca'ing whale, but its breadth 
is greater in proportion to its length. In these respects Ghurn* 
pits riKoanus rather agrees than differs from Bseudorcch Orca 
has a broader fore-limb than either. The D.griamu, Cuv. 
{Orampu8 cmieri of Gray), though doubtless the nearest ally to 
Bisso's species, has oddly enough by D'Orbigny s computation 
an extraordinary long pectoral, which G. Cuvier*s words in part 
contradict, as certainlv does his fi^^ure. In fact the words 
"moins qu'au globiceps*" point to similarity with G. 7nssoam(s\ 

Cuvier recognised globiceps by its enlarged, protuberant 
blunt muzzle. In the grampus this is much less truncate and 
nodose, in our specimen comparable to the outline of a parrot's 
beak. In the killers and the porpoise it becomes veiy sensibly 
diminished and backwardly inclined, and in the dolphins runs 
into an elongate flattened beak, particularly in su<^ forms as 
Tursio and Lagenorhijnchus, 

There is but a single premaxillary nasal sa-c in PhocoBiMi; in 
Orampus rissoanua as in GlobiocephaUta it is double. 

* Gonsolt Prof. BhdnbBrdt*! vtaj a;pjpt€fti»Jt» Bemodai on P* CnuHdeiu, Baj 
Soc. p. 217. His Btriotmce on Orij*8 geneno eharacter of fin, howerer, I do not 

Agree ^Kith. 

* See Bheinhardt's criticism on this very subject, l,c. p. 216 and 217, foot-note. 

* "Whioh PI. 64 M nfemd to in the Ottiogre^kie well Iniiigi out 
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Tke patterns of the laiynx and hyoidean appamtns come 
nearest in the two latter. Each of them haa those peculiar 
enlarged glands at the ventral diaphragmatic ends of the lun^rs ; 
and these are certainly wanting in Phoarna and Delphinus 
A is ?), specimens of which were compared alonf^ with Globio- 
cephalus by Jackson ^ who distinctly mentions their presence in 
the latter. 

The number of compartments of the stomach and their rela- 
tion to one another is typiod of both the two last-mentioned 
genera ; and is liker them than the one preceding. The same 
feonily connection is shown in the kidneys, where the blood- 
vessels enter at the fore and inner or atlanto-mesial end. 

The teeth, few and early deciduous, are an important feature; 
but as our specimen was edentulous or at least non-erupted, I 
leave out their consideration as a point to bti.se judgment on. 

To sum up, as £ax as my examination extends, the specimen 
in question hsus its nearest alliance with and indeed would 
appear to be a species of the genus Orampus as defined by Gray; 
which group, however, while clear to me, it may be remarked is 
&r from being isolated or rigidly circumscribed* On the one 
hand it has many solid points of connection with Pseudoreamd 
Orca ; other characters draw it towards Glohioccphalm, It has 
again more than mere resemblances to the genera of true 
dolphins and to the porpoise, though possibly further removed 
from them than the killers. 

When Professors Tan Beneden, Gervais and Flower have 
worked out its entire osteology, the data will enable a sound 
comprehension of its affinities to be formed; provisionally there* 
fore I offer the subjoined scheme of relationE^iips* 



luiinis^ ^ 



_ Delpiiiinu'^ Oiea Glolnooeiihatiui 

LageuorlifiichnB ' 



P. S. In quoting Professor Turner's paper for 1869, I did 
so in my MS. from a knowledge of its contents, not having the 
Journal by me at the time; but in correcting the proof neces- 

* Bost, Journ. Nat. Ilitt. Vol. v. p. 137. 
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sarily made it a point to certify the statement and number of 
page. In doing this my eye canght a reference of his to 
''Note sur un Cetac^ Grampus griseus" par. M. P. Fisher, in 
Ann. des Scien. Nat. oth Ser. 1867f p. 363. I therefore read 
this, and I ooDfess with much interest Fisher's description of 
the animal examined by him leads me to believe it was identt* 
cal with that dissected by myself, inasmuch as colouring, streaks 
or scratch-marks, and form of head and body are concerned. 
His remarks on the stomach as well as Turner's confirm what 
I liave above said of certain genera indivichially examined by 
me. Fisher tersely compares the skeleton and dentition of his 
supposed Cuvier's with Kisso's species, and speaks of their 
geographical range and migrations. He sums up with four 
conclusions and a corollary. Without giving his own words 
I may curtly express his ideas as follows: 1. riuoanua 
appears in the Mediterranean about the same period of the 
year that G. griseus is found on the French Atlantic coast. 
2. Their dentition is nearly alike the latter with 2 to 4 
mandibular teeth on each side, the iuimti 5 to 6. 3. Their 
bones are identical. 4. Difference of colour accounted for by 
its being variable, and shape by post-mortem effect. Hence he 
is of opinion the two spedes ought to be re-united, as Baron 
Cuvier was inclined to regard them. 

It appears to me that M. Fisher from his stand-point has 
not overdrawn legitimate inferences, provided that it was 
G. griseus and not G. j'issoaiius he examined. As to variation 
of colour in ^sliwt has been designated under the latter title, 
what I liave mentioned proves, and Van Beneden and Gervais* 
plate shews great likeness in osteological features; so that I 
am prepared to find, when the latter has been carefully com- 
pared in the young and old, that they may after all be but one 
specific form, though Dr Gray lays stress on the black colour of 
his Q. cuvieri^D, griseua Cuv. 
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ON THE SPECIFIC HEAT OF BLOOD. Bt Arthur 
Qamgee, M.D., F.R.S.E., Lecturer on Phytiology at 
Surgeon's HaU, Edinburgh, and Fhgeician to the Sagal 
Edinburgh Hospital for Sick Children. 

(Extract from a Report prwented to tbe Physiological Subjection 
of the Britiah Aflaociatiou. Liverpool, 1870.) 

Before commencing independent experimental researches with 
a view to determine the heat of arteriaHzatit)n, it appeared to 
me to be essential to undertake a set of experiments with the 
object of determinmg with accuraqr the specific heat of blood ; 
aod it 18 to a notice of these that I at present confine myself, 
reserring the account of experiments, now in progress, on the 
further question of the heat of arterialization to a future occa- 
sion. 

I beliuve I am quite accurate in saying, that the specific 
heat of blood has been determined by Dr John Davy alone, his 
experiments being recorded in his Oheervationa Anatomiad and 
JPh^siolaguxd, in a chapter entitled, " On the Capacities of 
venous and arterialized Blood for heat." In his experiments he 
made use of defibrinated blood, and employed for the dt'teinn- 
nation of specific heats the methods of mixture and cooling. 
According to Davy, the specific heat of lambs' and sheeps' 
blood varied from 6 812 to 0^34 (water being 1*00). 

The great discrepancy of these results made it most de* 
sirable that the experiments should be repeated in the most 
careful manner. 

I employed invariably the method of mixture : 

A flask furnished with a tubulature near its base was fixed 
in tbe centre of a water-bath, and from the flask a tube also 
surrounded by water opened externally by a stop-cock. This 
flask was filled with mercury. 

The blood to be experimented upon was placed in a light 
and highly polished iron vessel weighing 9215 gTammes, which 
was surrounded by cotton-wool and placed in a glass beaker, 
TiiG temperature of the blood and mercury was ascertained 
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before and after mixture by means of a standard thermome- 
ter made by Fasti^ of FariB» belonging to the Museum of 
Katuzal Philosophy of the Uxuvezsity of Edinbtngh, divided 
into fifths of a degree centigrade, and capable of being read 

to one-fiftieth of a degree. 

In iny experiments warm mercury was added to blood at a 
lower temperature. The specific heat was determined by the 
usual formula: 

e = coefficient of the specific heat of blood. 
M = weight of blood. 
T = its temperature, 
m = weight of mercury. 

^ 9 its temperature. 

c'bs coefficient of spedfie heat of mercazy, 0*033. 
$ s temperature of mixture of blood and mercury. 
fik s specific heat of iron vessel 



The results of my experiments are exhibited in a tabular 
form below : 



No. of 
experi- 
ments. 


Blood. 


11 


T. 


xn. 


t. 




0, 


c, 
sp. 
heafc. 


1 


Ox. 


76*16 


12l»*00 


grammes 
17W*7 


8e»*4 


10-48 


21*8 


I'OO 


2 


do. 


249*05 


18»-46 


1778-9 


390-8 


10-48 


220-15 


1-07 


3 


do. 


224-35 


160-30 


1671-05 


410-2 


10-48 


200-8 


0-99 


4 


do. 


22405 


220-0 


1980-5 


460-8 


10-48 


270-16 


1-06* 




do. 


283-60 


230-0 


2303-2 


470-0 


10-48 


270-80 


1-08 


6 


do. 


211-55 


150.5 


14390*2 


490*1 


10*48 


210-70 


0-97 



* This blood bad a specific gravity 1058 at 55-7 Fab. Bolids per 1000» 213-10. 
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As a check to the accuracy of the method and apparatus 
employed in the above experiments, I det<.'rmincd the .spiM-itic 
heat of mercuiy by means of it» substituting water fur the 
blood used in my previous experiments* Only two ezperimentB 
were performed. 

1. if » 252*55 grms. of ir,0. 

T« ia*-5. , ^ (if+M) {0-T)c 

m « 1413-8 grms. of Hg. ^ ^ m {t-e) 
< = 49'ua. =0-0322. 

^ = le^oa 

ss 10*48 (7 s 1 c s coefidcient of sp. heat of mercuiy* 

2. Jlf= 286 75. ^ = 15«15a 

T^12' 3, ^ « l(f -48. c ' - 0 0315. 

m = 1226*6. 

The above determinations were all made with the perfectly 
fresh blood of the ox. They may, I think, be taken as repre- 
senting very aocomtely the specific heat coefficient of the blood. 

They shew that the specific heat of blood is not, as Davy sup- 
posed, considerably below that of water, but almost exactly the 
same, the mean of all my results giving the coefficient of the 
Specific heat of ox-blood as 1*02. 

A knowledge of this was essential to the further progress of 
the research on the heat developed daring the arterializatioQ of 
the blood, with which I am at present engaged. 



RESEARCHES ON THE CONSTITUTION AND PHY- 
SIOLOGIOAL RELATIONS OF CYSTINE (C,H,NO;S). 
Br James Dewar, F.B.S.E., Lecturer on Cfhemtetry, 

Veterinary College, Edinburgh; and Arthur Gamgee, 
M.D., F.R S.E., Lecturer on Physiology at Surgeon's Hall, 
Edinburgh, 

Amongst the rarest and least understood of the proximate 
principles of the animal body, must undoubtedly be placed 
the substance which forms the subject of the present paper. 
Cystme is a body which is best known as a constituent of 

urmary calculi, and of the urine, and which has been stated to 
exist in the substance of the kidneys. When present in the 
urine, cystine generally deposits alter some time in the form of 
individual hexagonal plates; sometimes these are grouped 
together in large masses and exhibit a great tendency to adhere 
to the sides and bottom of the vessel in which the urine is 
contained. These crystals are readily soluble in solution of 
ammonia, which may bo used as a convenieiit re-agent for 
separating and puiiiyiiiLi tJie substance. 

Although occurring in the urine, there can be no doubt that 
its presence is very rare, and when it does occur it is in the 
urine of persons who are the subjects of the so-called cystine 
diathesis, i,e, in whose urine it has a great tendency to make its 
appearance. 

Sometimes the individuals who are the subjects of the so- 
called cystic diatliesis are apparently less robust than they 
should be, whilst in other cases nothing is observed to indicate 
any disturbance in the functions of the body, until urinary 
symptoms jwint to the existence of a calculus. 

The sweat undoubtedly contains cystine in some cases. One 
of us had the opportunity of detecting cystine in the perspira- 
tion of a man under the care of Professor Maclagan in the 
clinical wards of the Royal Infirmary, and we are in a position 
to state positively that in cases where cystine is present in the 
urine, silver coins carried in the pockets of the patients have 
been observed rapidly to become blackened. 
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Since the time when Wollaston (BiUosaphical TrmuacUona, 
1810) discovered cystine, we have been made acquainted with 

its elementary composition, with its physical properties, and 
with its deportment when treated with several re-agents, still 
we have not as yet been placed in possession either of clinical 
observations or of chemical facts which serve to connect cystine 
with any particular chemical operation going on in the Uving 
body. From the ultimate analyses which have been made by 
Liebig and others^ the formulie CflJ^Ofi and 0,H^O,S have 
been ascribed to it by dififerent authors. On comparing the 
results of standard analyses we are, however, convinced that the 
former and older is the correct formula, and it is the one which 
is supported by the experiments which we have made. 

Although it may at first sight appear that the research upon 
which we are engaged is only of interest from a purely chemical 
point of view, a more careful consideration will shew that a 
knowledge of the chemical constitution is the first essential to 
our forming any hypothesis as to the relations of cystine to the 
animal processes, and that indeed our experiments already 
point to the probable seats of the formation of cystine. We 
shall allude to the subject iu our concluding remarks. 

The cystine used in our experinients was obtained from two 
portions of calculi, one of which was furnished to us by Profc'ssor 
Maclagan, the other by the Royal Collie of Surgeons of Edin- 
burgh. The (^rstine was separated by treating the pounded 
calculi with strong liquor ammonia, which dissolved the greater 
part, and allowing the solution to evaporate at a very gentle 
heal The cystine which separated was then again dissolved in 
ammonia and recrystaUised. 

Prtparaiion of HydroMoraie of Cystine. 

One gramme of cystine was dissolved in boiling hydrochloric 
acid; on cooling beautiful needle-shaped crystals separated, 
which were very solable in water. When thoroughly dried in 
vacuo over quicklune the crystals were found not to be readily 
soluble in water. 0*05 grm. of crystalline hydrochlorate of cys- 
tine yielded () ()4'52 grm. of AgCl, corresponding to 22*2 P^i" 
cent of HCl (Calcd. 22-5). 
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Actim of Nitrate of Silver on Cystine, 

Gystiiie was diaaolved in strong solution of ammonia^ and 
to the solution was added a solution of sUver nitrate in am- 
monia. No x»ecipitate occoired, nor did the solution darken 
in the oold When slightly acidified with nitric acid, a canary- 
yellow precipitate was thrown down, which was collected and 
dried in vacuo. The filtrate blackened when heated, and uu 
filtering off the ])lack precipitate a clear colourlesb solution was 
obtained, which was not iurthcr blackened when boiled with 
ammoniacal solution of oxide of silver. 

On analysis the substance precipitated proved to be a com- 
pound of cystine with nitrate of silTer. 

Ill a subsequent experiment an ammoniacal solution of 
cystine was boiled with an ammoniacal solution of nitrate of 
silver. A black precipitate fell which consisted of sulphide of 
silver. The filtrate from the precipitate of sulphide of silver 
was subsequently treated with solution i>f chloride of ammonium 
to separate the excess of silver. The solution was found not to 
be precipitated by hydrochloric acid and chloride of barium, 
nor by sulphate of calcium. It is therefore evident that when 
an ammoniacal solution of cystine is hec^ted with ammoniacal 
solution of oxide of silver, th^ sulphur is separated entirely as 
sulphide of silver, none being oxidised; it is also obvious that 
no oxalic acid io iurmed. 

Action of Caustic Soda and Caustic Baryta on Cystine, 

Cystine, when treated with pure solution of pure NaHO, and 
evaporated in a silver basin, gives a reddish fluid; sulphide of 
sodium is then produced, blackening the basin, and ammonia is 

copiously evolved. On treating the residue with water, neither 
sulphuric nor oxalic acids can be detected. The liquid contains, 
however, a large quantity of sulphide of sodium with a mere 
trace of sulphite. 

Cystine, when heated to 150^ C* with solution of caustic 
baryta in sealed tubes, gave off ammonia, a large quantity of 
sulphide of barium, a smaller quantity of sulphite of barium, 
and a trace of hyposulphite being formed No trace of sulpho* 
cyanide could be detected. 
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Action of Alcoholic Solution of Potash on Cyaiiiie. 

Cystine was heated for Beveral bonis in a sealed tube at 
IdO' C. with an alcoholic solation of potash. At the conclusion 
of the experiment a small quantity of dark stickj matter was 

found adhering to the tube, which contained a yellowish fluid. 

The latter smelt strongly of amuioDia, which was .separated by 
distillation. The residue was acidified with dihite sulpliuric 
acid, aud shaken up with ether. Ether left a yellow nou-erys- 
talline substance, possessed of an indeiinite but disagreeable 
odour. This substance had a strong acid reaction, and was 
found to contain no sulphur. 

Action of Nascent Hydrogen on Cystine. 

When cystine is added to a mixture of tin or zinc and dilute 
hydrochloric add, laige quantities of sulphuretted hydrogen are 
given off; the evolution of gas gradually slackens, till even after 
the action has gone on for several days, traces of sulphuretted 

hydrogen continue to be given off. When treated in the same 
, manner taurine does not evolve H^S. 

It is to be noted that this evolution of H^, when cystine is 
treated with iin or zinc and hydrochloric acid, might be used as 
a test for the substance, care being previously taken to separate 
any sulphide which might exist. 

Action of Nitrous Acid on Cystine. 

Some of the most important facts with regard to the chemi* 
cal reactions of cystine have been recorded by Dr Bence Jones, 
who for the first time showed that nitrous acid decomposes it 
with the evolution of nitrogen, and that in this operation the 

sulphur which it contained is oxidised to sulphuric acid, whilst 
a non-cr}^stalline substance is left which is precipitable by 
nitrate of silver, mercuric chloride, as well as by acetate of 
lead. 

in our experiments we sometimes acted upon solution of 
pure hydroddorate of cystine by means of nitrite of silver; in 
other experiments we treated pure cystine with a ^^eaui of 
nitrous acid gas. 

VOL. V. \G 
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Cystine was placed in water and a stream of nitrous acid 

gas passed through it. No action took pLoce until the water 
was heated; it then commenced and proceeded briskly, with 
abundant e^ervescence, until the whole of the substance was 
dissolved. 

The dear solution contained a large quantity of sulphuric 
add, but not a trace of ozalic acid. When boiled with an 
ammoniacal solution of nitrate of silver, considerable reduction 
took place, a beautiful mirror of silver being deposited on the 
glass. The fluid was again subjected to the action of nitrous 
acid ; still no oxalic acid could be found, and the reduction of an 
ammoniacal solution of oxide of silver continued. A portion of 
the fluid was treated with carbonate of barium and heated; 
the clear filtrate had an alkaline reaction^ and was abundantly 
precipitated by nitrate of silver and acetate of lead. The re- 
mainder of the fluid, after the treatment with BaCX),, was 
treated with solution of nitrate of dlyer. An abundant canary- 
yellow precipitate was formed. This was suspended in water 
and decomposed with H^S; the filtrate was evaporated to dry- 
ness, and presented the appearance of a sticky solid. It was 
soluble in water. The aqueous solution was evaporated and 
treated with absolute ether, which dissolved the greater part. 
The ethereal solution left on evaporation an add fluid. This 
was dissolved in water, neutralised with ammonia^ and precipi- 
tated with solution of nitrate of silver. The yellow predpitate 
obtained was amorphous ; it was dried in vacuo. Two specimens 
of the silver salt prepared at different times were analysed by 
us. The following aie the results of two analyses : — 

Silver . . . 569 57-5 
Carbon . . . 19*4S 2132 
Hydrogen • . 5-29 4*64i 

In considering the discrepancies of these analyses, it must be 
borne in mind that we were operating on excessively small 
quantities of a substance prepared at different times by compli- 
cated processes. 

Remarks, 

Cramer believed that cystine was intimately related to the 
body called serin, C,H,NOg» which is obtained as one of the 
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products of tlie action of alkalies on silk. Serin, when treated 
with nitrous acid, yields glyceric acid, as alanine under the 
same circumstances yields lactic acid, and therefore serin may 
be looked upon as amido-glyceric add. 

Ohimer further believed that cystine was a sulpho-amido- 
glyceric acid, i,e. serin in which hydroxyl has been replaced 
by HS. 

This supposed relation is exhibited below 

CH^OH CH^NH, CH^Ml, 

CHOH CHOH CHSH 

CO,H CO^H CO,H 

Gljearie Add. ^ Cjatine. 

Considering that this relation of cystine to serin really eiusts, 
some have argued that on treatment with nitrous acid, cystine 
should yield glyceric acid. We do not, however, admit that 
this would really be the case. If we examine the case of 
sulpho-lactic acid, an analogous body to the supposed sulphur 
derivative of serin, we find that» on oxidation, it gives sulpho- 
propionic acid, and therefore we should in the case of cystine 
expect that a sulpho-acid would be formed on treatment with 
nitrous acid, were it built up as Cramer supposed. We have 
uniformly observed, during the course of our experiments, that, 
however carefully we attempted to regulate the action of nitrous 
acid on cystine, or of a nitrite on a salt of cystine, the sulphur 
separated as sulphuric acid, thus pointing to a material differ- 
ence in its reactions from what we should have expected from 
its supposed constitution. 

In a paper brought before the Boyal Society of Edinburgh 
(May, 1870) we stated that although we could not consider 
our experiments to be definitive, we were in a position to 
state that glyceric acid was certainly not a product of the 
action of nitrous acid on cystine, and we ventured to predict 
that cystine would be found to be related to pyruvic acid, and 
to be an amido-sulpho^pyruvic acid. 

We based our supposition on the near approach of the 
analyses of the silver salt of the acid obtained by the action of 
nitrous acid on cystine to the composition of pyruvate of silver, 

10—2 
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and to tbe general characters of the oily acid produced. Since 
tben we liave compared the reactions of pyruvic acid prepared 
by us with those of the acid obtained horn cystine, and we have 

no doubt of their identity. 

Pyruvic acid was discovered by Berzeliiis as one of the pro- 
ducts of the dry distillation of racemic and tartaric acids, and 
has been called pyroracemic acid. To prepare it, tartaric acid 
is distilled at a temperature gradually rising to 300' C, and 
the oily acid distillate thus obtained is repeatedly fractionated. 
The portion distilling between 160*0. and 170*0* is found to 
have the composition Cflfi^ 

Pyruvic acid is a liquid of a yellowish colour smelling of 
acetic acid, slightly viscid, boiling at 165" C, always with some 
decomposition. It is soluble in water, alcohol and ether. 

This aciddiftl rs from lactic acid in containing a molecule less 
of hydrogen, and has been shewn by Wislecenus and Debris to 
be easily transformed into lactic acid by hydrogening agents, 
sudi as nascent hydrogen and hydriodic add. It also anites 
directly with a molecule of bromine. 

Tbe following are the molecular formulae of ordinary lactic 
acid, and pyruvic acid: to the right is exhibited a probable 
molecular formula of cystine: 

OH, CH, OH, (H^) 

CHOH 00 OS 
CO^ CO^H 00^ 

It is obvious that tbe aboye molecular formula of cystine 
exhibits only one of at least four possible isomers. 

One of the peculiarities of pyruvic acid is the ease with 
which it is transformed by heat into a non-volatile syrupy acid 
which is undoubtedly a polymeric modification. This new acid 
is also produced when pyruvic acid is separated from its salts; 
salts are not crystallizable^ and they are of a peculiar yellow 
colour. 

A greal deal more might be said touching the theoretical 
relations of pyruvic acid to acetone and its derivatives; but 
this would be quite out of place here. 

The relation which we believe we have shewn to exist 
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between cystine and pyruvic acid, and consequently between 

cystine and lactic acid, is not without interest to the physiologist. 
' The juice of muscle has long been known to bo rich in an 
isomer of lactic acid, viz. sarco-lactic or paralaotic acid, and 
we now know that this acid is one of the products which are 
formed in muscle during muscular work. The living and in* 
active muscle has an alkaline reaction, but when it is made to 
contract it gradually becomes acid, and evolves carbonic add; 
the sarco-lactic and carbonic acids being developed by the 
splitting up of a substance whose presence in muscle is appa- 
rently essential to the production of mechanical work. When 
a muscle passes into the condition of rigor mortis the same 
changes occur, and we know that at the same time heat is 
evolved. 

Sarco-lactic acid is, aa we have said, merely an isomer of 
ordinaiy lactic add, and readily passes into it We cannot but 
think that in all probability cystine is a product of the splitting 

up of an albuminous constituent of muscle— that it represents 

an imperfect oxidation in muscle, by which a portion of the 
sulphur residue of an albuuui t ua body leaves the muscular 
fibre in an unoxidized condition. 



Digitized by Google 



NOTES OF SOME EXPERIMENTS ON THE RATE OF 
FLOW OF BLOOD AND SOME OTHER LTQinDS 
THROUGH TUBES OF NARROW DIAMETER. By 
J. Matthews Buncan, M.D., F.iLS.£. and Aethub 
Gamgbb, M.D., F.B.S.E.* 

The experiments, of which the results are recorded in the 
present commnnicationi were undertaken in order to determine 
the rate at which blood flows through tubes of moderately small 
diameter, with a view to the study of the mechanical theory of 

dysmenorrhaBa ; they were afterwards extended to blood-clot 
serum, milk, and urine, &c. 

In a memoir inserted in the ninth volume of the M^moires 
dea savants Etrangera^ M. Poiseuille stated the results of an 
investigation on the flow of water and other fluids through 
capillaiy tubes, showing how this is influenced by pressure, 
by the length and diameter of the tube, and by temperature. . 
A committee of the riLUch Academy, of which M. Regnault 
was the reporter, corroborated the results of M. Poiseuille's 
researches ^ Subsequently this observer published a still more 
extended series of observations, including the determination 
of the rate of flow of serum and defibrinated blood*. 

The method employed by Poiseuille in his researches, and 
which is described at length in his Memoir, consisted essentially 
in causing air under a known pressure to force a known quan- 
tity of the fluid to be experimented upon through tubes of known 
diameter and length, and determining the time employed. 

The following are the general results at which he arrived 
concerning the influence of the length and diameter of tubes of 
smaller diameter than a millimetre on the rate of flow of any 
liquid at a constant pressure and temperature: — 

1st. The volumes of liquid flowing in uqual times through 
capillar}'^ tubes of equal length, but of diflercnt diameters, are 
amongst themselves as the fourth powers of the diameters. 

1 Communicated to the Bo3ral Society of Edinburgh, May, 1870. 

' Reclurclics cxpdriracntales siir lo mniivement dea liquides dans les tubes 
de tr^s-petits diamdtres. Commissaircs MM. Arago, Babinet, Piobert, Begnault 
rapportenr. Aoad^mie des SclenoM, stance dv 2$fh I>6oembre 1842« 

' Recherclios exin'rinuntales but le mouvement dea liquides de natures dif- 
fdrentes dans les tubes do tr^s petits diam^tres par M. lo lir f oiaeuille. Amaltt 
de Chimie et de J'hysique. TroiuihuxQ e.6ne, t. xxi. 1817. 



^ .- L,d by Google 



ITS OF FLOW OF BLOOD AND SOME OTHER LIQUIDS. 151 



.J. Tlie vulunif 3 of liquids which flow in e<}iial times 
capillary tubes of the same diameter, but ot different 
ts, vary iuversely as the length of the tube& 
ith regard to the influence of pressure, it was found thai 
kte of flow increased directly as the pressure; and with 
. to the temperature, that, as a general rrde^ the rate of 
f solutions increases as the temperature rises, 
ith regard to the iufluence of various substances lield in 
•n by a fluid, on the rate of flow no general law was 
i at, connecting it either with chemical constitution, 

capillarity, or viscosity ^ 
e following are some of the results^ aztracted from 
seuille*s Memoir : 

be employed (B) is (j4i millimetres long; its diameter 
249 ; capacity of receiver, 6 C. C; pressure, 1 metre; 
"ature, l^'o C. 

Time oi flow. 
«. 

Distilled water .... 535*2 

Ether 169-0 

Alcohol ..... 1184-5 
Serum of ox's blood . • . 1029-0 

Foiseuille made a single determination of the rate of 

bluod-scruiii ; of blood-senira plus a small and unknown 
y of corpuscles, and of defibrinated blood, tbe same 
s blood (an ox's) having been used to furnish the thiee 

The following are the results : 
aperature and pressure stated to have been kept constant 

all the experiments; length of tube, 110 millimetres; 

ar, 0™-256 ; capacity of reoeiyer, between 5 and 6 oa 

Time of flow. 

7/1. S. 

rum 20-33 

rum containing a small and unknown quan- 
tity of blood-corpuscles • . 21*17 
jfibrinated blood . . . Q^'^l 

mKf merely allude to the fact that M. Graham succeeded in showing 
connection between the rate of fl( of tLo different hydrates of stil- 
id and their chemical constitution. Uis very interesting results are to 
in a paper " On liquid transpiifttion m xelmoQ to obemical oompoai- 
PmMosMctA TramactwM, 1861, p. 878.) 
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Pois^Ue points oat that the aggregation of blood-oor- 
pu8cle8» which always takes place in defibiinated blood, leads to 
a choking of the tubes employed, especially when these are of 
narrow diameter (0"*"1), or to an irregular flow, and that con- 
sequently defibrinated blood cannot readily be injected through, 
the capilbii ies of the lungs of animals ^sllich have been bled to 
death. The recent experiments of Dr J. J. Muller\ carried on 
under the direction, and according to the method, of Professor 
Ludwig, in the Physiological Institute of Leipzig, are opposed 
to the statement of Poiseuille, for he succeeded in keeping up 
for long periods a flow of defibrinated blood through the lungs. 

Metiiod employed in- the preeent reeearok. 

AU our experiments were conducted according to a method 
suggested by, and under the direction of, Professor Tait, in the 

Physical Laboratory of the University of Edinburgh. The 
liquids tu be experiuiented upou were allowed to flow through 
tubes of known diameter and length, into a large air-pump 
receiver exhausted to a partial and known extent, the fluid 
being thus subjected to the pressure of the atmosphere, minus 
that of the air in the receiver. 

Before enumerating our experiments, it may be well to 
point out certain fundamental differences which exist between 
them and those of M. Poiseuille. 1st, our tubes had a much 
wider diameter — those used by the French observer varied in 
diameter from 0"""' i!)49-0'" " 256, whilst our tubes were from 
0'«^ 845-l°"°-259; 2dly, by our tubes being much longer than 
those of Poiseuille ; and, 3dly, by the liquids being allowed to 
flow, not into water, but into empty vessels placed in the par- 
tially exhausted receiver. 

I. — Influence of iihe Shape of ilie Titbes employed on the 

Bate of Flow/ 

It was considered advisable to determine, in the first place, 

whether bends in the tubes through which the liquids were 
made to flow would exert any influence on the rate. Accord- 
ingly, a tube 1129 miiiemetres long was bent twice at right 

1 " Ueber die Athraung in der Lunge von Dr J. J. MUller." Arbeitcn ans 
der Pbysiolog. Anst. zu I^pzig Mltgetheilt duxob 0. Ludwig. Leipzig, 1870, 
pp. 87— >70» 



Digitized by 



BA.TJS OF FU)W OP BLOOD AND SOHK OTHER LEQUID8. 153 



angles ; one end iras connected by means of a tightly fitting 
cork with the exhausted receiver, and the other was at a given 

instant immersed in water. The rate of flow having been 
determined, the tube was bent four times at right angles, and 
the experiment repeated ; then it was not only bent four times 
at right angles in one plane, but bent at one point at an angle 
of about 135*^ to its former plane. 

The results of these various experiments are exhibited in 
Table L 

Table L 



No. of 


1 


Dlaine- 
Tube. 


Length 
lobe. 


Teinper- 
atare. 


Pres- 
sure. 


Time of 
Flow of 

(Jenta. in 
Seoondi. 




1-6 
5-8 
8-9 


Water . . 

Common Sol- 
•^phiirio Acid 

Water . . 


jum* 
0-845 

}" 

>i 


mm. 

iia9'8 

M 
*l 


18«-0G 
1806 

13»-6 


mm. 
708-69 

t* 

588'5 


136*4 

2978-0 

1680 


Tube bent 
at right a] 

r~ 


twice 
ogles. 


10-11 


Waier . . 


0*645 


1139-8 


13*-6 


688-5 


159-0 


TuLe bent 
timcB at rig' 
glaa iu tiie 
plane* thus, 


four 
it an- 
ytime 


11-13 


Water . . 


0-845 


1139-8 




588-5 


157-4 


Tube bent four 

timi'S at riprbt an- 
gles ; ut one point 
bent at an angle 
of about 1350 to 
its former plane. 


13-U 
16-17 


Water . . 
Water • . 


0-845 
0'846 


1129-8 
1139*8 


110-4 


588-0 
688-5 


161 
108 


Tube again bent 
aa in experiments 
10 and 11. 



It results from these expmments that the bends in the 

tubes had no perceptible influence in modifying the flow— the 
quantity of fluid flowing in the same time being directly ^ 
pressure, and, veiy much in^uenced by rises of temp^^^^e* 



Digitized by Google 



154 



DR DUNCAN AND DB OAKGEB. 



n. — Rate of Flow of DefbrinaUd Blood of Sheep. 

Having determined that the shape of the tubes exerted no 
influenoe on the flow of fluids through them, we proceeded to 
examiue the oomparative rate of flow of the defibrinated blood 
of the sheep. The results are recorded in Table II. 

The tube used in this experiment was 908*9 millimetres 
long, and was twice bent at right angles. The diameter was 
1*214 millimetres. 

Table II. 



No. of 
Experi- 
ments. 


Fluid used. 


of TalM. 


Length 
OfTab«. 


Temptm- 




Tujie of 
Flow uf 
lOO Cubic 

Cents. 
inBeoondii. 


18-21 


Water . 


mm 
1-214 


mm. 
908-9 


100-5 


mm. 
583-5 




67-6 


29-25 


Defibrinated sheep's 
blood • ' • • 


1 " 


•1 




688-5 






26-38 




II 


II 


II 


II 




227*6 


29-31 


n 


i» 


II 


it 


11 






S2-35 


tt 


II 


II 


8P-0 


It 







Table III. 

Comparative Hate of Flow of Water, Defibrinated Ox-Bhod, 
Seinim of Blood {obtained from eame sample of Blood), and 
Defibrinated Skeep^s Blood* 



UTo. of 
Erperl- 
montfl. 


Fluid mod. 


DUtmeter 
ofTobo. 


Length 
of Tube. 


Tempera- 
ture. 


PrMsnre. 


Time 
occupied 
by Flow of 
100 Cubic 
Cents. 
inSeeoadi. 


36 


Water . 


r214 


mm. 
908-9 


12« 0 C 


mm. 
698-7 


68-16 


37^ 


Serum oi ox- blood 


II 


II 


13<'-1 


•1 


97-10 


88 


>i 


II 


II 


>» 


If 


9814 


38 


II 


f» 


»i 


160-0 


II 


94-50 


40 


Defibriiutted ox-) 
blood • .) 


•t 


ti 


II 


I* 


865-7 


41> 


Defibrinated ) 
Bheep*B blood ) 


>t 


it 


18«-0 


ti 


260-2 



I Solids in 1000 parts of Benun 90-41 

Water 909-69 

a bolidb iu 1000 parts of the blood 212*21 

Water 787'7« 
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IlL On the Rate of Flow of Pure (i.e. uncoagidated) Blood at 
the Temperature of the Body through Narrow Tubes* 

£xp. 4iS. — In this experiment a calf, about a week old, was 
made use o£ The jugidar vein on the left side having been 
exposed, an opening was made into it as low in the neck as 
possible, and a flexible catheter was passed into the right side 
of the heart ; the venous blood used was thus obtained. 

Thereafter the carotid artery was exposed on the same side, 
and a ligaturo having been applied on tlic distal side of the ox- 
posed portion, a tube was introduced into the cardiac end. 
From this tube was obtained the arterial blood used in the 
experiment. 

The temperature of the calf before the experiment was, 38^8 C. 

After the experiment 38*'7 C. 

The blood was received directly into graduated tubes heated 
to 38^8 a 

Two narrow tubes were used in these experimenta Their 
. length was 56 inches. The first (Tube C) had a diameter of 
1*259 of a millimetre. The second (Tube A) had a diameter 
of 0-9289 of a millimetre. 



Table IV. 



No. of 

Kxperi- 


UnUliiMd. 


Diameter 
of Tube. 


Length 
of Tube. 


Tempera- 
tors. 




Time of 
Flow of 

100 Cubic 

Ceuts. 
inSecmuli. 


43 


"Water . , • 


Tube C. 
mm. 

1-259 


mm. 
914- 


150- C 


mm. 
601-7 


4210 


41 


Water . 


*i 


t« 


39"-5C 




39-43 


45,46 


Venous blood of calf 


tt 


•f 


38«-8 


589-0 


54-9 


46, 47 


Venous blood of ] 
calf, de£brinated > 
and arterial . ) 


tf 


It 


ti 


II 


63-11 


48, 49 


Arterial Uoodof calf 




ti 


It 


It 


60-07 


50 


Water . 


Tube A. 
0-9289 


914- 


38«-6 


6017 


69-4 


51-53 


Arterial blood of oalf 


ft 


>i 


tt 


II 


^ 160-1 



Digitized by Google 



156 



DS DUNCAN AND DK GAMGEE, 



From this experiment it would appear that the rate of flow 
of blood just drawn from the vessels of a living animal is very 
much greater than the rate of flow of blood which, having been 
defibrinated, has been allowed to stand for some time, as was 
the case in experiment 40. In deflbrinated blood the corpuscles 
tend undoubtedly to run togctlicr, and the masses thus funned 
by their coherence must necessarily account for the extreme 
slowness. The pure and perfectly warm blood flowed, indeed, 
more rapidly than did the serum obtained from ox-blood, which 
had been used in a previous experiment. In experiments 36, 
37, 38, and 39, it was found that the time of flow of equal 
quantities of serum and water were represented by the ratio of 
1*4:1. In experiments 43 — 49, it was found, on the other 
hand, that the rate of flow of equal quantities of pure blood and 
water were represented by the ratio of 1*8 : 1. 

In a former part of this paper we stated that the diameters 
of the tubes used by us differed from those of Poiseuille in being 
much wider. 

As was previously stated, the French author found tliat in 
capillary lubes of different diameter, the quantity of fluid flow- 
ing in equal times through equal lengths, varies not as the 
squares, but as the fourth power of the diameters. In the tubes 
used by us, in the experiment above described, the diameter 
was such that the quantities of water flowing through equal 
lengths were, cceteris paribus, as the squares of the diameters. 
It is interesting to observe in conuectioa with experiments 
43 — 53 inclusive, that whilst the amount of water flowing 
varied very much as the squares of the diameters, the quantity 
of blood flowing through the two tubes did not obey this law ; 
the blood being retarded in its flow more than water, though by 
no means to such an extent as to show that, for the tubes 
obeyed Poiseuille's law. 

IT, On ike Prmwre required to farce EhodrCht ikrofigh 2Ute 

of Narrow Diameter. 

The dot used was obtained by allowing ox's blood to coagu- 
late, and separating it from serum. 

Exp. 54. — ^In this experiment a tube having a diameter of 
ri62 millimetre was used. Although subjected to the whole 
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atmospheric pressure (700 mm.) none of tbe dot would pass 
through the tube. 

£3^. 55 and 56. — ^In this experiment the same clot was 
used, but a different tube. The clot was found freely to flow 

through the tube, which had a diameter of 2 00 millimetres. 

In experiment o5 tlie pressure of a colvnim of mercury 24 
inches high was employed. In expenmeDt 5t) that of a columu 
29 inches high was required. 

Y. On ^ Ecste of Flow of MUk cmd Unne through Narrow 

Tubes, 

The results of these experiments are shown in the annexed 
table. It will be observed that two tubes were employed in 
the determination of the rate of flow of milk, whilst the two sets 
of experiments with urine were performed with one tube. The 
late-of flow of urine is shown to be almost identical with that 
of water, whilst the rate of flow of milk is about the same as 
that of water when a large tube is used, but much slower when 
a tube of narrow diameter is employed. 



Tube A. 



FhridvMd. 


DianMier 
ofTobs. 


Length 
ofTobew 


Tempera- 


Pressure. 


Time of Flow 
of 100 (.'nhic <;iat*. 
in HecondB. 


Wftter . 


mm. 
•928 


mm. 
9U 


17«-C 


mm. 
601-97 


00 -2 


Urine, Sp. Gr. 1018 


n 


•» 


170-5 


1* 


713 


Urine, Sp.Gr. 1007 


n 


» 


If 


»» 


70-3 


Cow's Milk . 


n 






694-d 


90-3 


Tube C. 


Fluid used. 


IHameter 
oCTiilM. 


Length 
of Tube. 


Tempera- 
ftnn. 


Pxeisnre. 


Rate of Flow 
of 100 Cubic Cents. 
laBMondB. 


Water . 


mm. 
1-269 


mm. 
9U 


16» 


mm. 
601-97 


42-1 


Cow's milk . . 


f» 


•1 


270 


I) 


38-1 


Goat's milk . 


It 


II 


22° 


11 


aG.09 



* 
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ON THE RELATION WHICH EXISTS BETWEEN THE 
IRON CONTAINED IN THE BILE, AND THE 
COLOURING MATTER OF BLOOD*. By P. A. 
YouNQ, M.D. (ficUn.), 

The idea that the adult liver might act as a blood-destroy- 
ing organ, has occurred to different physiologists, but has never 
been proved in a manner sufficient to warrant its being re- 
ceived as a recognised fact. 

Of late years the chemistry of blood-colouring matter has 
been investigated with great care, and the quantity of iroa 
entering into its composition determined with eztreme ac< 
curacy. 

On indnerating bile-solids the ash presents a reddish tinge^ 
indicating the presence of Iron, an appearance existing in the 
ash of no other animal fluid except blood. 

The consideration of these foots has led to the present 
research. 

In order to ascertain with certainty the relation between 
the colouring matter of blood and bile, it was considered neces- 
sary to make a careful analysis of the latter and to determine 
the exact quantity of iron present. 

The mode of analysis was as follows Human bile and 
that of the ox and of the dog were employed. A certain quan* 
tity of bile having been carefully weighed out was evaporated 
to dryness in a water-bath, then incinerated in a crucible to get 
the ash. The incombustible matter was dissolved in strong 
hvdrochloric acid with the aid of heat, and then water was 
added. The fluid was now transferred to a small Hask through 
the cork of which there passed a glass tube about nine 
inches long, bent in the middle to an angle of about 6(f . 
A small piece of pure sine was dropped into the fluid, and heat 
applied with the object of reducing the iron. ' 

1 This pap«r oonaists of eztnctB irom ft ThMie pteMuM in 1870 to the 
Medical Faeolty of the XJoiTevaity of Edinbutfi^ 
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When the zinc was dissolved, which was shown by effer- 
vescence having ceased, the end of the tube leading from the 
flask was plunged into cold water, which rushed over into the 
flask and thus prevented the entrance of air during cooling. 
The contents of the flask were poured into a beaker contain- 
ing water. The quantity of water used was the same in all the 
experiments. The iron was now estimated by the ordinary 
volumetric method, by means of a very weak standard solution 
of permanganate of potash. Sulphate of iron and ammonia 
was used to determine the strength of the solution, of which 1 
cubic centimetre corresponded to 00062 gramme of pure iron. 

My first analyses were made with ox-bile. This was ob- 
tained from the gall-bladders of animals that had just been 
slaughtered, and was quite fresh. 

Analysis I. 14*820 grammes of ox-bile were taken and 
evaporated to dryness in a water-bath. The solid residue 
weighed 1112 grms. This residue was incinerated, and all 
organic matter burnt off. The ash weighed '167 grms. This 
was dissolved in hydrochloric acid and triturated* It was found 
to contain 0*00098 grms. of Fe, being the quantity of iron in 
14*8205 grms. of bile; or, in 100 grms. of the same bile there 
would be 006207 grms. of pure iron according to the propor- 
tion 14-8205 grms. : 100 grms. :: 000^3 grms. : «. 

Analysis II. 33"77l grms. of ox-bile were taken and 
evaporated to dryness, and incinerated in the same way as in 
the last experiment. The quantity of iron present was '001736 
grms., so that in 100 grms. of the same bile there would be 
*005140 grms. of iron. 

Analysis IlL 39*738 grms. of oz-bile were evaporated to 
dryness, the residue weighed 3*139 grms. The ash left after 
incineration weighed *361 grms. The bile contained '00124* 

grms. of iron; or, in 100 grms. of the same bile there would be 
'0031 :i grms. of iron. 

Analysis IV, 26 353 grms. of ox-bile were used. The 
ash weighed '224 grms. It contained 000806 grm.8, iron; 
or, in 100 grms. there would be 'OOi^Ub grms. 
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Table L 

Table showing the result of four analyses of ox-bile. 



Quantity of 

DIM uSOQ. 


Solids. 


Ash. 
gnus. 


Iron. 




14-820 


1112 


•167 


•000988 


•00620 


88-771 


>> 


If 


•001736 


•00514 


89-788 


8189 


•861 


•00124 


•00312 


26*858 

« 


t* 


•224 


•000806 


•00806 



It will be seen from the last column that the quantity of 
iron varies in the different ^ecimens examined. Such varia* 
tions must necessarily occur in all animal fluids, as many cir- 
cumstances modify their composition. The meau of the last 
coluran of the table gives us 004381 grms., which represents 
the quantity of iron in 100 grms. of oz-bilcj according to four 
analyses. 

On account of the difficulty of procuring dog^s bile, I have 
been able to make only one analysis. As this is interesting I 

will givL' the result. 11'53605 grms. of bile from a dog just 
killed were evaporated to dr3mess, and found to contain 2'983 
grms. of solid matter. On incineration the ash weighed '267 
grms. It contained 0*016 grms. of Fe.' 

My next analyses were those of human bile, which I 
obtained through tiie courtesy of Dr Pettigrew from the gall- 
bladders of bodies examined in the Pathological Theatre of the 
Royal Infirmary. 

Analysis L 34*713 grms. of human bile were evaporated to 
dryness and then incinerated, the ash weighed *442 grms. and 
contained 0*001705 grms. of Fe. In 100 grms. of the same 
bile there would be 00^91 grms. of pure iron. 

Analysb II. In this case the bile was obtained from a man 
who had died after being operated on for strangulated hernia. 

I Dr Gamgee informs me, ffaat when inoinerating dog's Vilo during Ms re- 
searohes for the mercurial committee, both Dr Rutherford and he invariably 
noticed the docidodly red tinge of the ash, indicating the presence of iron in 
IttgB quutify. Xfai0obaermtiiai0Miifiimed])jth6pr«Miitaiia]y«B. 
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All the organii were found on pofit-mortem ezaxnuiation to be 
qtdte healthy. 28*366 gnns, were employed, and the qoantity 
of iron was found to be '00155 grms.; or, in 100 gnn& of bile 
'00546 grms. of iron. 

Analysifi III. 23*049 grms. of human bile were eyaporated 
and incinerated and found to contain 0'00255 grms. of Fe; or, 
in 100 grms. of bile there would be *0102 grms. of iron. 

Analysis IV« 39*232 grms. of human bile contained -00155 
grma of iron ; or, in 100 grms. of bile *00395 gnns. of pure 
iron. 

Analysis V. Woman from whose ^rail-bladder the hile was 
taken died of cerebral apoplexy. 35*982 grms. of bile were 
taken, and contained *00155 gnns.; or, in 100 grms. of bile 
■004308 grms. of iron. 

Analysis VI. This bile was obtained from the gall-bladder 
of a man who died of delirium tremens. 36*460 grms. of bile 
were found to contain '00252 grms. of iron; or, in 100 grms. 
of the same bile there would be '0115 grms. of pure iron. 

Tabljb 1L 

Table showing the result of six analyses of human bile. 





Qmntity of bile, 
grms. 


Iron, 
grms. 


Iitm inlOOgnns. 


1 


mis 


.0017<N> 


•0048 


2 


28 -36(5 


•00155 


•0054 


S 


28 049 


•003856 


•0103 


4 


89-823 


•001560 


•0089 


5 


d5'm 


•001550 


•0043 


6 


86'460 


•00862 


•0116 



If we taJke the average of these six analyses we find that 
the quantity of iron in 100 grammes of bile amounts to '0065 
grms. The bile employed in the second experiment was 
obtained from a maii vvLuie organs were quite healthy, and the 
VOL. V. \\ 
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quantity of ircm fonnd in it is only one centigramme in excess 
of the average of the sis experiments. 

It will be seen from the above tables that the quantity of 
iron present in human bile is greater than in that of the ox, 
but less than in that of the dog. This is accounted for by the 
fact that dog's bile contains more solids, and oz*bile less, than ^ 
that of the human subject 

The question now suggests itself, whence does the iron found 
iu the bile proceed? The resemblance between the colounng 
matter of bile and a product of the alteration of blood-colouring 
matter was pointed out by Virchow in 184S, and physiological 
chemists have long speculated as to the exact relation which 
exists between bilirubin and hsematin, a relation which is 
most probable both from the ultimate composition of these 
bodies, no less than from the fact that any substance wbidi 
when introduced into the blood leads to the solution of blood- 
corpuscles, and therefore to the setting free of haemoglubm (e.q. 
salts of the bile-acids), causes the appearance of bilirubin in 
the urine. 

The demonstration that bile does contain very consideF- 
able quantities of iron appears remarkably to strengthen the 

view that the bile contains constituents derived from the blood- 
corpuscles, seeing that we can scarcely suppose that the iron 
is derived from any other substance than haemoglobin, the only 
iron-containing proximate principle of the body as yet known 
to us. 

Knowing as we now do that the quantity of iron in hsBmo- 
globin is quite constant, viz. 0*42 per cent, we may calculate 

the amount of blood-colouring matter represented by the iron 
found in the bile, assuming that the latter is entirely derived 
from the former. Let a represent the quantity of iron in 100 
parts of bile, and the amoimt of blood-colouring matter 
represented by this quantity of iron, then 

lOOxo 

Thus in the first experiment we found 100 grammes of ox- 
bile tc contain 0 0062 grammes of pure iron, which corresponds, 
on the previously mentioned hypothesis, to 1*46 grammes of 
hssmoglobin. 
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Table IH 

Shows the quantity of pure blood-colouring matter repre- 
sented by the irou in 100 parts of bile. 



^^o. of the 


Qaannty of Iron in 
100grau.or BOe. 


Quantity of Ihumn- 

globin oomspcMuUnf 
toihelnm. 


1 


0*006a 


1-46 


2 


0-0051 


1-90 


3 


0 0031 


0-74 


4 


0-0000 


0-7S 



By taking tlie average of these four calculatii mis it will be 
found that the quantity of pure blood-colouring matter (haemo- 
globin) represented by the iron in 100 grammes of ox-bile is 
1D32 grammes. 

In tilie amdysiB of dog's bile I Ibond that 100 grammes ci 
bile oontained 0*016 grms. of Fe, which oorrespouds to 9*81 grma 
of haemoglobin. The experiments of the Ek^buxgh Mercariol 
Committee of the British Association show that the average 
secretion of bile in the dog amounts to 111*17 grammes. 
Assuming the bile which wa.s analyzed by me to be of average 
composition, it would follow that the average amount of iron 
daily excreted by the dog would correspond to the iron con- 
tained in rather more than four grammes of hemoglobin. 

In the following table is shown the quantity of blood- 
colonring matter represented by the iron in human bile. 



Table IV. 



No. of the 
hmdI 


Quantify of Iron in 
too gnni. of Bile. 


Hsemoglobin corre- 
sponding to tbe qwuip 
tity or Fe tOmd, 


1 


0*0049 


1-17 


2 


0*0054 


1*30 


8 


00102 


2*43 


4 


0-0000 


0-94 * 


5 


0-0043 


1-02 


6 


0-011& 


2*73 



11^3 
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The average of these results gives 1*598 grma as the 
quantity of pure blood-colouring matter represented by the 
average amount of iron found in my six analyses of human 
bile. 

CSanying out further the aaaumption that the iron of the 
bile is entirely derived fix>m hsemoglobin, let us tiy and ascer* . 
tain in an approximate manner to what quantity of fresh blood- 
corpuscles tliis amount of iron would correspond. 

I shall assume that 100 grammes of arterial blood contain 
12-35 grammes of haemoglobin, and that the same blood con- 
tains 51 '304 grms. of moist blood-oorpuscles (C. Schmidt) ; in 
other wordsy that the ratio of hfismoglobin to the blood-cor- 
puscles is as 12*35 : 51*304. 

Then the iron found in 100 grammes of ox-bile would re- 
present 4*28 grms. of moistblfHiJ-corpusclcs. Similarly, 100 
grammes of the dog's bile examined by me contained n un which 
would correspond to 15*82 grammes of moist blood-corpuscles, 
and 100 grammes of human bile contained iron equivalent to 
6*63 grammes of moist red blood-corpuscles. 

From the observations related in this paper, taken in conne&> 

tion with other facts previously ascertained, the following con- 
clusions may, I think, be legitimately arrived at. 

L That bile is a secretion rich in iron, and although the 

amount varies in different specimens, the variation is not greater 
than that of other characteristic constituents of that fluid. 

II. That in all probability the iron in bile is derived from 
hsemoglobin, the only iron-containing proximate principle of 
the animal body. 

III. That the presence of iron in the bile renders it most 

probable that the destruction of red blood-corpuscles takes 
place in the adult liver. 

The above iuvestigation was carried out mider the dii'ec- 
tion, and in the laboratory of^ Dr Arthur Gamgee, at Surgeons' 
Hall, Edinburgh. 
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NOTE ON DR YOUNG'S PAPER. By Aethitr Gamgee, 
JEdinburgL 

It may appear to some that the Lypothesb made by Br Toun^ 
that the iron contained in the bile is derived from hssmoglobin, 

is unwarranted. Its agreement with other facts which are 
known to us, and which are mentioued by liini, renders it, 
however, a probable hypothesis, which I beUeve admits of 
veriiication, even in the present state of science. 

It is now essential that we should determine the amount 
of iron contained in liquor sanguinis with the greatest attain* 
able aoeixracy. All authorities agree that this fluid contains 
only the minutest traces of iron. The following sentence con- 
tains the most definite statement I have yet been able to find 
on the subject. * Bisweilen,' says Kuhne, under the heading of 
Die Salze des Phisnia's, ' die senim asche auch etwas CO^ und 
Rieselsaure, und in hinlaglich grossen quantitaten konnen 
auch spuren von Eisen, Mangan, und Kupfer nachgewiesen 
werden.' If the quantity of iron in liquor sanguinis, which can 
never be obtained absokitely free ^m blood-corpuscles, be as 
small as we should infer from this sentence, we shoidd be forced 
to the conclusion that the iron of the bile is certainly derived 
from the iron -containing constituent of the blood-corpuscle, 
%.e, from haemoglubm. 

Many other researches now suggest themselves as likely to 
throw a light upon the subject of the transformation of the 
red blood-corpuscles, as for instance, a determination of the iron 
in all the different secretions, and a relative determination of 
the amount of iron and hemoglobin contained in the tissue of 
the liver and spleen. 
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ON THE CRANIAL OSTEOLOGY OF POLYPTEBUS. 
By RA3ISAT H. TRiLQTTAiB» KD.^ Edxa, JProfeaaor of 
Zoology in the Boyal OoUege of Science, DubUn. Plate YL 

(fiead b^fi>r$ Section D ^ l4« Mtiah AsaociaUon ai JAneipool, 
* September 20, 1870.) 

Agassiz described the cranium of Polypterus Bicliir as being 
one of extreme simplicity, as regards the number of bones 
entering into its structure. Leaving out the plates roofing over 
the nasal cavities, and which he referred to the ethmoid of 
Cuvier, he only found two frontals, two parietedSy two mttstoids, 
one basilar and one sphenoid, entering into its conipu8itiv)ii as 
distinct and separable bmK s ; the other osseous elements of the 
fish-skull being either wanting or united with thoije named'. 
And M. Dum^nl has also recently affirmed, that he has verified 
by his own researches the statements made by Agassiz on this 
point*. 

The cranium of Polypterus certainly contains a smaller num- 
ber of distinct bones than that of ordinary Teleostei, but the 

list is nevertheless larger than that given by Agassiz. Twenty- 
seven years ago, Johannes Miiller', besides proposing some 
alterations in the nomenclature of the facial bones of Poly- 
pteriis, pointed out that its cranium possessed distinct pre- and 
post-frontals, as well as a separate median Cuvierian ethmoid, 
dktinetfiom the plates desigiuUedasBDch by Agii«i>. MttUer's 
views as to the nomenclature of the bones of the head of Poly- 
pterus were further illustrated in one of the beautiful plates 
accompanying his well-known memoir on the Ganoids*, presented 
a jecii later to the Academy of Sciences at Berlin, 

Beyond the writings of Agassiz and M tiller, I have seen no 
detailed account of the skull of Polypterus, although its struc- 
ture is frequently incidentally referred to in handbooks, aad 

^ PoiuoTu Fossileg, T. iz. 2e partie, p. 88. 

* HUUnn natureUe d€t PoUsons, par A. Ihiin^ril, Puis, 1870, T. n. p. S74. 

> * Bericht iiljcr die Fortschritte der vergleicheuden AnatomiA dot Wirb^* 
fchiere in Jalire 1842.' Archiv fur Amtomie, 1843. b. ccxxxix. 

* *Ueber deu Jiau nnd die Grenzen der Gauuideu.' Ablunuilui^en der 
K. Aead, der WUtemelu^ten, Bedin, 1841 (1840). 
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other works on Gompaiatiye Anatomy and PalsMmtology^ I 
shall tkerefiore proceed to give the leaults of my own obaerm- 
tioDs on the Btmctnre of the cranium and fiuse in Polyptema. 
My dissections were made on some small specimen <i Poly- 
pteras Bichir, which formed part of the collection bronght from 
the Nile some years ago, by Consul Petlierick. They belong to 
a variety with few dorsal finlets (8 — 10) and much resembling 
the P. Senegallus of Cuvier ; Dr Gdnther is however of opinion, 
that tills and the other species of Polypterus hitherto recognised 
are but varieties of one comprehensive specific form, tiie P. 
Hchir of Gei^Broy St Bilaire. 

Primordial Cranium of Polypterus. 

-I 

M. Dump's statement is a very strong one^ and, as well as 
, the original description of Agassiz, can only be ezphuned by 
supposing that, in old specimens, certain sutures may become 
obliterated The specimens of Polypterus, which I have had an 

opportunity of examining, have been of rather small size, the 
largest of them measuring only 14| inches in length ; but in all 
I have found the number of separable cranial bonea to be 
greater than in the list given by Agassiz. 

Fig. 2 represents the upper, and fig. 3 the lower ai^pect of 
the primordial cranium of Polypterus, prepared by the removal, 
after maceration, of the superficial or membrane-bones of the 
skulL Above» the cranial cavity is exposed by a large rectangu- 
lar fontanelle, roofed over by the frontal bones (Fr, fig. 1), and 
below there is a smaller one (pituitary), covered up in like 
manner by the parasphenoid (>t, fig. 5). Besides the ossifications 
which it includes, this primordial cranium consists very largely 
of cartilage, especially in the otic region behind, and in the 
nasal part in fronts The cranial cavity commencing posteriorly 
at the foramen magnum (O. P.) is continued forwards between 
the orbits as far as the nasal chambers, where it terminates in 
two rounded openings, one into each of these. These spacious 
cavities^ containing the complex ol&ctory apparatus described 

* Hiude/fl * BsMy on the Glasaifloatioii of the Devoman Fishes,^ ^fem. Oeol. 

Survey, Decade x. LQnd. 1861. Owen's Comparative Anatomy of Qiq ycrtebrata, 
YoL u London, 1866. The Histology of Folypteros has been caret||\«^ ^KBSoined 
hj Leidig, ZettiehHft filr Win, Zoologie, 1864. ^ 
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by ^liillor «ind Leidig, are somewhat inflated in form, and 
mainly bounded by cartilage ; each presents in front a rounded 
external opening, and tbey are Reparated from each other by 
a median vertical cartiiaginous septum. Comparing this cra- 
nium with that of an ordinaiy Teleostean, it will at once be 
seen that the cartilage-bones entering into its formation are 
compaTatiyeiy few in number ; and, as observed by Leidig, they 
are mostly of a yellowish colonr, whereas the snperfidal 'Deck- 
knochen' are greyish white, and more compact in texture. 

Posteriorly, there is but one occipital bone (Occ), whidi 
completely surrounds the foramen magnum, thus occupying the 
place, not only of the biusioccipital, but also of the exoccipitals : 
it is also very universally held to have incorporated with it the 
body of at least one of the vertebrse of the trunk, the first of 
the spinal series being represented only by a detached arch and 
pair of ribs. This occipital bone articulates behind with the 
arch of the first and the body of the second vertebra ; below 
with the parasphenoid {x)\ laterally and in front it presents 
a deep notch on each side, completed by the opisthotic bone 
( Op. o) into a foramen (8) for the passage of the vagus nerve ; 
above it articulates, near its external angle, on each side with, 
the parietal (Pa. fig. 1). In front it is likewise continuous, 
above and below, with the primordial cartilage. 

In front of the occipital there is, on each side, a bone ( Op. o.) 
which aids in the support of the otolithic sac, and is drilled by 
both the external and posterior semicircular canals of the ear. 
Its posterior margin shews a very deep notch, which, with the 
occipital, is completed as aforesaid into a foramen (8) for the 
vagus nerve; on its outer side, in front, it articulates with a 
double process of the parasphenoid (x, fig. 4), and by its 
superior external margin with the parietal bone. Its margins, 
below, in front, and above, are also continuous with the cranial 
cartilage. This bono, the 'mastoid' of Agassiz and Miiller, 
I must identify as the Opisthotic of Huxley^ but it is evident 
that it also includes his Upiotic element. 

Between these bones and the post-frontal region the walla 
of the primordial cranium are entirely cartilaginous. Above, 
this cartilaginous portion of the cranial roof is encroached on 
by the great fontanelle, and is covered by the parietal bones ; 
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below, tte cartilage stretches uninterruptedly from the basi- 
lar portion' of the occipital to the bone (8ph,) which I have 
designated as sphenoid. At the side, the cartilage protects the 
greater portion of the auditory organ, the otolithic sac causing 
a prominent oval bulging on the infero-lateral aspect, in which 
bulging the opisthotic bone also takes part. In front of the 
vestibule the cartilage is pierced by a foramen {Fa.) for the 
passage of the facial nerve ; and aj^ain, just at the hinder margin 
of the bone K^ph., by two lurarnma for the second and third 
divisions of the trigeminaL There is thus no Frobtic nor any 
Fteratic bone in the cranium of Polypterus ; the r^on of the 
pterotic is partly covered by the lateral maigin of the parietal^ 
while the cartilaginous proOtic region is strengthened by an 
anterior and posterior ascending process of the lateral wing 
of the perasph^oid {x, fig. 4). 

Connected with the upper and external angle of the front of 
this cartilaginous- otic region of the ciraiium, the Fostfrontal 
bone {Ptf.) projects outwards and forwards, forming the ])romi- 
nent angle of the margin of the cranial mof behind the orbit. 
A small and delicate horizontal bar of cartilage passes forwards 
and inwards from near its tip, connecting it, as it were, by a little 
bridge, with the cartilage of the front part of the skull. The 
post-frontal bone consists of two portions, — a posterior, yellowish 
and spongy-looking, placed like a little vertical plate projecting 
down from the posterior external angle of the frontal bone ; and 
an anterior part, white and compact, flattened horizontally, and 
closely applied to the lower surface of the frontal, along its ex- 
ternal margin behind the orbit (see figures 4, 5, and 7). 'I'he 
post-frontal articulates by firm suture with the parietal, frontal, 
and anterior ascending process of the parasphenoid ; posteriorly 
and internally it comes very close to the sphenoid [Sph,), but is 
still separated from it by cartilage. It is connected more loosely 
with the posterior suborbital bone (S. b.)* 

Between the otic portion of the cranium behind, and the 
nasal in front, extends the remarkable bone Spk., lying between 
the frontal bones above, and the parasphenoid below, and endoBp 
ing that continuation of the cranial cavity which passes forwards 
between the orbits as far as the nose. It consists of verti- 
cal laminffi which bound that prolongation of the ^^..vAdX cavity 
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between them. The lower margins of those two laminaB are 
connected witli each other belimd by a Tiariow horizontal plate 
forming part of the floor of the cavity ol Lhe skull ; and in front 
each vertical lamina again sends inwards from its lower margin 
a horizontal plate, which is however separated by a suture from 
its fellow of the opposite side. These last-mentiaiied horizontal 
plates are not visible from the under sur&ce of the primordial 
cnmium, being covered up by cartilage. Each yertical lamina^ 
somewhat rectangular in shi^, articulates above with the fron-* 
tal of its Bide, in front irith the prefrontal, below with the para- 
^henoid, and behind is continuous with the primordial cartilage. 
Its posterior margin is slightly notched by the iuraoiina (5" and 
5"'), wliich transmit the 2nd and 3rd divisions of the 5th nerve ; 
and near the middle of its lower mai^n is a foramen (2) for 
the optic neire ; above and behind the exit of the optic nerve 
the bone is also pierced by two small openings, one for the 
trochlearis nerve (4), the other (3) for the oculo-motor, abduceus^ 
and first branch of die trigeminal The upper margins of the 
two vertical laminae are largely separated from each other above 
by the great fontanelle, but in front of that opening they are 
connected with each other by a horizontal plate of cartilage 
continuous in front with that which Kwfs over the nasal cham- 
bers. The continuation of the cranial cavity enclosed by tliis 
bone is shut off from the nasal cavities by a cartilaginous parti- 
tion in which two round holes are drilled, one for each olfactory 
nerve. Each of the principal laminas, of which this bone con- 
sists, was in iaci described by Agassiz, and alluded to by Miiller, 
as a descending process of the frontal, from which however it is 
quite distinct 

It is evident, from its connections with surrounding bones 
and with tlie nerves issuing from this part of the cranium, that 
this bone {Sjih.) occupies the entire space filled up in the skull 
of the Teleostean hy the sphenoitleum anterius and ala* orbi- 
tales of Cuvier behind, and the bone of the interorbital septum 
in front In accordance with the nomenclature of Professor 
Huxley, who considers the interorbital bone to be the orbito- 
q>henoid, and the sphenoideum anterius and orbital ahe of 
Cuvier to be the postsphenoid with its wings, I shall simply call 
this bone of Folyptenis*6 skull ^sphenoid.* It is interesting to 
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ohe&rve, that if we were to imagine the portion of this bone 
behind the optic foramina cut off, the remainder united with 

the adjoimng prefrontals {Prf.), and lastly ossification to invade 
the adjoining parts of the cartilage of the cranial roof and floor, 
as well as of the posterior part of the nasal septum — we should 
have a bone exactly the counterpart of the * os en ceinture' of 
the frog 8 skulL 

The general confonnation of the nasal portion of the cra- 
nium has been already alluded ta Extensively cartilaginous^ 
it eontains three ossifications, two lateral, and one median. 
Each of the lateral ossifications {Prf.) has the form of a trian- 
gular plate^ which, extensively connected with the primordial 
cartilage, enters into the formation of the anterior wall of the 
orhit, and the posterior part of the outer wall of each nasal 
chamber. It articulates bv firm suture, behind wiiii the inter- 
orbital portion of the sphenoid, by [its apex with the frontal, 
and by its anterior margin with the premaxillary (Pwwc.) — 
here it also comes into close relation with the anterior subor- 
bital bone (jSf.b*). The lower margin articulates with the 
palate-bone {PI) by a joint whidi admits of a considerable 
amount of gliding motion. The apex of the bone is pierced 
by a foramen which transmits the ophthalmic part of the 
trigeminal nerve to the nasal cavity in front. Their connec- 
tions l i iider it evident that the two ossifications just described 
are the jyrefron fal bones. 

The ethmoid (Cuvier), being the same bone called nasal by 
Owen and others, is a median ossification in the front of the 
septum narium, which projects like a little knob from the front 
of the primordial cranium {£, figs. 2 and 3). Above it sends 
backwards beneath the nasal bones {Kcl) a flat narrow pro- 
cess, which is ossified in the membrane superficial to the car- 
tilage. In the complete skull this median ethmoid is almost 
entirely covered up irom view by other bones ; a small lozenge- 
shaped portion is however seen on the front of the snout be- 
tween the external nasal openings (see figs. 1 and 7, ^0- I* 
articulates above and behind with the nasals (iVa.), on each side 
with the two little bones marked Na', in front and below with 
the premaxiUaries. Below and behind it is touched bj^ tbe 
rior extremity of the parasphenoid, and on its lowe^ qx ^8]i&tai 
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aspect a small lozeiige-shaped portion, left exposed between the 
premaxillaries, is coyered up by the anterior extremities of the 
vomers {Vo, fig. 5). 

Memhrane-bones of the crmiurtK 

We shall now proceed to the description of those bones 

which may be stripped oflF from the macerated skull, without 
injury to the subjacent cartilage. Fig. 1 represents the cranium of 
Poiypterus with membrane-bones, seen from above; fig. 4, seen 
from the side; and in fig. 5, by the removal of the fetcial bones of 
the left side, one-half of the cranium is also seen from below. 

On the upper sur&ce of the cranium, as seen in fig. 1, are 
three pairs of flat bones, readily removed after maceration; and 
which, in their rehitions to the craniuiu ami to each other, at 
once recall to our minds tlie parietals, frontals and nasals of 
higher vertcbrata. Their external surlkces are, f(jr the greater 
part, without any covering of soft skin, are polished in aspect 
and beautifully tuberculated : and indeed, as is already well 
known, the stmcture of these bones, along with the opercular 
and other iBstcial elements, in no essential manner differs from 
that of the osseous scales covering the body. Where they rest 
on the primordial cartilage, a thin layer of pis^mented connec- 
tive tissue intervenes, as has been pointed out by Leidig*. 

Each parietal bone (Pa.) is of a somewhat quadrilateral 
form, sending backwards a pointed process from its posterior 
margin near the external angle. Internally it articulates with 
its fellow of the opposite side, behind with the supratemporals 
{^St)f in front with the frontal, and at its posterior external 
angle with the first post-spiracular ossicle. The external maigiii 
is beveled off downwards, and bounds the spiracle internally; it 
is in contact ¥rith the two spiracular ossicles, when the valvular 
opening of the spiracle is closed \ behind the 8{nracle this outer 
margin helps also to form the articular cavity, in which the head 
of the hyomandibular bone (i/. M.) moves. Each parietal rests 
below on the primordial cartilage, and articulates besides with 
the opisthotic( Op. 0.), the occipital (Occ.), and the postfrontal 

The frontal bones (Fn) articula.te in the middle line with 

^ C^. ct't p. 49. 
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each other, behind with the paiietals, and in front with the 
nasals and slightly with the premaxillaries : while the outer 
border of each forms the upper margin of the orbits and, 
behind . that» articttlates with the pre^iracolar and the an- 
terior one of the spiracular ossides. On its deep surfiu^e each 
frontal articulates at its anterior external angle with the pre- 
frontal ; behind that, and for nearly the whole length of the 
bone, with the lateral perpendicular lamina of the sphenoid ; 
and lastly, the post-frontal fit.s on below the posterior part 
of the external margin. Internally to the perpendicular 
laminsB of the sphenoid, the frontals rest on primordial car- 
tilage, and roof over the great fontanelle; externally to the 
sphenoid they cover the orbits. 

In advance of the frontals there are again two smaller and 
nearly squarenahaped plates (Na.), covering the cartilaginous 
roof of the nasal chambers. Each articulates in the middle 
line with its fellow, behind with the frontal, externally with 
the premaxillary. The anterior border forms part of the 
superior margin of the external })ony nasal opening ; and, in- 
ternal to that opening, articulates with the small ossicle (iVia'), 
and touches the median ethmoid. I follow MuUer and othera 
in calling these two bones nmalaf it will be seen that they 
occupy the same relative positions, as regards the nasal cavities 
and the cranial bones generally, as the bones called nasal 
in the liog. When Professor Owen, however, says that in 
Folypterus "the nasal is divided at the median lineV' it is clear 
that he has overlooked the median bone {E), also present in 
Polypterus, and which certainly is the 'nasal' of his nomen- 
clature. It is also clear, that if Owen's * nasal' in iho Jl; h be 
the homologue of the 'nasals' in other vertebrata, some uther 
signification must be found for the plates {Na.) just described. 
But if they are, to use Mr E, R Lankester^s terms, either 
homogeneous or homoplastic with any bones in the skull of 
higher vertebrata» I only conceive them to be the equivalents 
of the nasals. 

In front of each nasal, near its anterior internal angle, 

and artieulnting both with it and the median ethuiuid, there 
is, in every skull of Polypterus I have examined a gjj^ bony 

^ Camp Anat, 0/ the Vertebrata, u 114. 
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plate (N'a'), which also contributes to the formation of the 
upper osseous maigin of the external nasal opening. What 
aignification can be attached to this ossicle is not at all dear 
to my mind; theie is, without it, a diatiuct and moveable 
08 teimiiiaie (turbiual of Owen) on the inner maigin of the 
nasal opening (0. t fig. 7). 

Extending along almost the whole length of the base of 
the cramuui is the largely develuije:] jiaraspkenoid {x, figs. 4 
and 5). Cleft posteriorly, and ending in j6ront in a sort of 
spoon-shaped extremity, it gives off on each side, a little 
behind the middle, a lateral process or wing. The eloi^^ated 
median portion, or body of the bone, covers up the inferior 
fontanelle, and a considerable portion of the primordial car- 
tilage, both in front and behind ; it articulates above also 
with the occipital and sphenoid, and by its anterior extremity 
witli the premaxillary and the median ethmoid. In front 
of the lateral wings its palatal surface is also in contact witJi 
the inner edge of the entopterygoid (JSjp^.) on each side. Each 
lateral wing divides into three processes, — an anterior, pos* 
terior, and inferior. The inferior process, to which the an- 
terior branchial arcli is attached, extends nearly horizontally 
outwards and a little backwards, ending in a sharp pcnnt: 
the anterior one passes obliquely upwards and forwards over 
the primordial cartilage behind the exit of the second and 
third divisions of the trigeminal nerve to join the post-frontal ; 
while the posterior process, dividing into two branches which 
enclose the exit of the facial nerve {Fa. fig. 4) between them, 
passes in like manner over the cartilage to the opisthotic bone. 
The anterior spoon-shaped extremity of the bone is covered 
on its palatal surface by numerous minute thickly-set teetb» 
which pass backwards in a narrow dentaxy band which bifor- 
cates posteriorly, one branch passing on to the under sui&oe 
of each lateral wing (see fig. 5). 

A complex morphological importance has been assigned to 
this bone x in the skull of Polypterus. The anterior spuun- 
shaped dentary portion has been considered as an equivalent 
of the vomer, and the parts of the lateral wings which ascend 
anteriorly and posteriorly on the side of the cranium have been 
held to be the homologues of the alisphenoids and also orbi- 
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tales of Cuvier (the prootics and alispheaoids of Huxley). 
For my own part, I caimot see any reason to attach to this 
bone a significance b^ond that of the parasphenoid of any 
other fish, or of an amphibian. As I shall pfesentl j point oat^ 
Polypterus possesses a double Tomer in addition to its para- 
sphenoid; the prootic is simply wanting; the alisphenotd is 
represented by a portion of the gicat bone Sph., and the 
ascending processes in question I ain only look upon as off- 
shoots of the great 'splint-bone' of the base of th(! skull. 

In front of the anterior extremity of the parasphenoid 
and internal to the dentary margin of the pre maxillary {Pmx.) 
and maxillary (3/a;.) are two narrow bones (Vo.)^ which meet 
each other in the middle line in froiA, and fonn together a 
figure like a horse-shoa Only one of these bones, that of 
the right side, is represented in fig. 5, its fellow being removed. 
Each of them is in contact above with the median ethmoid {E.), 
with the premaxillary, and with the cartilaginous floor of the 
nasal cliamber ; by the greater part of its outer edge it articu- 
lates by suture with the maxillary bone, while its posterior 
extremity is articulated with the ectopterygoid (Ecpt), coming 
also into close contiguity with the palate-bone and prefrontal 
Its articulation with the maxillary and ectopterygoid bones 
is so firm, and its other connectionB so comparatiTely loose, 
that it shares, with its fellow, all the movements of the 
fiEMsial apparatus on the cranium. By Agassis this bone was 
smpposed to be a portion of the superior maxillary, by 
Mliller of the 'palate-bone* (under which designation he in- 
cluded also the ectopterygoid), and hence the latter distin- 
guished author wrote of the palate-bon^s of Polypterus as 
meeting each other in the middle line in front. But the bone 
(Fb.), of each side, is certainly distinct from any other; and 
the position of the two as membrane-bones on the lower aspect 
of the anterior part of the cranium, immediately behind the 
premaxillariee, and in advance of the parasphenoid, determtnes 
them, I think, to be the duplex vomer. Their determination 
as such certainly concurs, with other things, in giving a some- 
wiiat amphibian aspect to the anterior region of the skull 
of the Polypterine fishes. 
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PaUiio-mspensory Apparatus of Polypterus. 

The palato-snspensory apparatus is similar in stmcture and 
connections to that in most Teleostei, save that the symplectic is 
absent, the hyomandibular possesses a small accessory piece 
at its upper extremity, and tbe ectopterygokl plate Ls so largely ^ 
developed as to close out tbe comparatively niiQute palate-bone 
from view on the oral surface of the hard palate. 

The KyomandibuLao' (H. J/., fig. 6) is a nairowj elongated, 
lateially compressed bone» the long axis of 'which passes at 
first obliquely downwards and backwards from its articulation 
with tbe side of tbe cnmium, and then a little above tbe 
middle of tbe bone bends forwards at nearly a right angle 
towards the articulation of the lower jaw. Opposite tbe pos- 
teriorly dii'ected angle of curvature, a small process, tipped with 
cartilage, projects \ipwards and backwards to articulate with 
the operculum {Oj).). The expanded upper extremity of the 
bone, furnished with an oval convex tip of cartilage, fits into 
an obliquely placed articular cavity on tbe side of the cranium, 
just behind the region of tbe spiracle, and which cavity is 
formed by tbe opistbotic and parietal bones and a portion of ^ 
the cranial primordial cartilage. A suture is seen cutting off 
a triangular portion {H.M\) from tbe posterior part of this 
articular head; this is the accessory hjoinamdibhlar, already 
referred to. The lower extremity of the byuuiaudibular pointing 
downwards and forwards is also tipped with cartilage, and is 
bound by ligament to the stylohyoid element ; in front it is 
also somewhat loosely bound by connective tissue to tbe poa^ 
terior part of the palato-quadrate arrangement* 

This palato-quadrate arrangement is essentially tbe same 
as in Teleostei, both as to number of bones, and as to tbe 4 
relations of these to their axial lamina of cartilage. Behind 
there are two bones ossified from that cartilage, of which tbe 
lower and outer one {Qu., figs. 5 and G), presenting a transverse 
articular ridge for the lower jaw, is evidently the quadrate bone 
of ordinary fishes. j 

Miiller correctly pointed out that Agassiz was wrong m 
identifying this bone with the 'transverse' of Cuvier. But 
Miiller was wrong and Agassiz right, as regards the other bone 
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{Mpt ), which lies above, and to the inner side of the quadrate; 
and IB extensively seen on the oial surface of the palate (see 
%. 5). This bone, marked ' external pterygoid' by Mttller in 
the figures accompanying his Memoir on tiie Ganoids in the 
Berlin Tiransaetions, is undoubtedly the * tympanic* of Cuvier, 
the * pre tympanic' of Owen, llic ' meta^terj/goid' of Pru£. Hux- 
ley's nomenclature. 

From the quadrate and metapterygoid boiics behind a thin 
lamina of cartilage extends forwards on the upper surfaces of 
the two bony plates Ept and £cpt, and ends in front in a small 
ossicle (PL fig. 6), which is moveably articulated to the lower 
margin of the projecting anterior inferior angle of the pre- 
frontaL Thtt little ossicle, seen in the front of the floor of the 
orbit^ is all which represents the palaMHme in Poljrpterus; it 
is excluded from appearing on the oral surface of the hard 
palate by the bone {Ecpt.) presently to bo described. 

Connected with the under surface of the palato-quadrato 
lamina of cartilage arc two elongated laminar membrane-bones 
{Ept. and MopU figs. 5 and 6), forming the greater part of tlie 
hard palate on each side. The internal of these two [Ept,)^ 
whose inner maigin glides on the parasphenoid, and which ar- 
ticulates by its outer maigin with the metapterygoid and the 
bone EepL, has always been correctly recognised as the ptery- 
goid or eiiiopterygM bone. Its palatal surface is roughened 
by veiy minute teeth. The other externally placed bone {Ecpt.) 
articulates behind with the quadrate and metapterygoid, inter- 
nally witli the entopterygoid, in front with the voiuer, and on 
the upper surface of its anterior extremity with the palate-bone, 
which separates it here from the prefrontal A little in front 
of the middle of its external maigin it sends outwards a small 
pointed process to join the superior maxillary {Msb), and then, 
a small space intervening, it again comes into contact with the 
same bone on the outer maigin of its anterior extremity. The 
palatal aspect of the bone is in front covered with minute teeth, 
a distinct and separate row of which, larger than the others, 
gaiiiLslies the anterior part of the external niarj^ui. From its 
position on the outer margin of the hard palate and its rela- 
tions to the cartilage and to the other bones of t\ic palato- 



quadrate system, it is evident that this is the 
VOL. V. 
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ihe 'transvene' of Cavier; altboagh, by both Agassiz and 

Miiller, it was described as ' palate-bone.' 

The Jaws. 

The IVemaanllari/ bones, developed on the anterior-inferior 
majgiQ and eztemal soiiace of the cartilaginous nasal portion 
of the craniiiiD, are immoTeably articulated with the front of the 
aknlL Each premaxillary {I\nx»), articulating in the median 
line with its fellow, sends backwards on the palatal sur&ce of 
the nasal chamber, above tlie anterior extremity of the vi )nier, 
a small horizontal plate to join the end of the parasphcnoid. 
Between these two little horizontal plates a small lozenge-shaped 
portion of the ethmoid (K fig. 5} is exposed, which is however 
covered up when the TomerB are in situ. On the upper sur&ce 
of the snout the premaxillaiy is seen likewise to articulate 
with the median ethmoid {E. fig. 1), and with the little bone 
Na. It then passes as a narrow bar round the inferior margin 
of the external nasal opening, to expand behind it into a large 
process passing upwards and backwards, and which articulates 
above with the nasal bone, behind with the prefrontal^ and by 
its apex with the anterior external angle of the frontal Below 
and behind the nasal openii^ the premaxillary is connected 
with the maxillary {Mx.) and with the anterior suborbital 
(8. h'.) by articulation admitting of considerable movement; 
above the latter bone it contributes to form the anterior mar- 
gin of the orbit. 

The maadllary bone {Mbb, figs. 6 and 7) forms the greater 
part of the external dentary margin of the upper jaw; and its 
uppe^ edge is also excavated to foim the lower maigin of the 
orbit. Behind the orbit it articulates with the posterior suIk 
orbital bone (S, 5.) and with the other dermal bones (j/, y, y") 
covering the cheek ; in front of the orbit with the anterior sub-* 
orbital {8, h') and with the premaxillaiy; internally it articu- 
lates with the vomer and with the ectopterygoid. Its oral 
margin, as well as that of the premaxillaiy, is garnished with 
slender conical teeth, most of which are anohylosed with the 
bona 

The lower jaw consists, as is well known, of four pieces on 
each side: the articular {Ar, fig. 7), the angular [An), the 
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dentaiy (D,), and the splemial {8p.)* The dentaiy lK>Qe bears 
the outer range of large teeth; the splental lying along the 
iimer aspect of the jaw coveia up Meckel*8 cartilage, which ex- 
tends from the articular element forwards to the symphysis, in 
a groove formed hy the angular and dentary elements. The 
splenial likewise forms the upwardly directed coronoid process 
(the only portion of this element seen in fig. 7), and in front of 
that its upper edge is garnished with a range of closely set 
brush-teeth. 

Passing over the lahial cartilage^ the hyoid, the hranchiUuiU' 
gal plates, and the hrfjmMal honee, which are already very 
sufficiently known« we proceed to the 

Opercukar afpiparaitia,Q/n^ Dermal Banes of the head ofBolypierm 

The apercidum (Op.) and the aubaperculum {& Op,) are 
easily recognised; there is no interopercuhim, and the presence 
of anything corresponding to the preoperculum is somewhat 
doubtluL The bone (y, fig. 7) lettered as such in the figures 
of Agassiz and of Miiller is a large, irregularly shajyed osseous 
plate covering the cheek and muscles of masticatioii, and ex- 
tending from the operculum and subopcrculuni forwards as far 
as the superior maxillary hone. Posteriorly it is iuunoveably 
fixed to the hyomaiidiljuiar and quadrate bones; but its con- 
nection with the operculum and suboperculum admits of course 
of free movement of the latter. Its upper anterior and lower 
margins are in contact with other dermal bones to be presently 
described. The greater part of its external surface is, like that 
of 80 many of the bones of the head, polished and granulated, 
save a small portion in front and a larger space below and be- 
hind, which are covered by soft skin. From the manner in' 
"which this plate extends forwards over the check, Prof. Huxley 
considers that it cannot be a piuopercnlum; and indeed is in- 
clined to doubt the presence of a true preoperculum in any of 
the Crossopterygian Ganoids*. Agassiz himself did not consider 
the entire bone as corresponding to the preoperculum of other 
fishes, but only the posterior-inferior non-enamelled part, the 
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ref?t being comparable with the cuirass of polygonal plates 
covering the clieck in Lepidosteus*. 

In front of the plate last described and behind the posterior 
saborbital bone there is a small plate (y') covered with soft 
integument like the adjoining maxillary and suborbital bones. 
And again, along its lower margin there are, in typical specimens 
of P. Bichir, two, sometimes three, little plates with enamelled 
tuberculated surfaces ; in tlic present variety however there is 
only one in front (y"), and that generally not enamelled. 

The apircuyuiker ossicles {Sp> 0.) are two small plates, one of 
which, the posterior, is somewhat rectangolar in form, while the 
anterior one is triangular, with its apex received into a notch on 
the posterior external angle of the frontal bone. These two 
ossicles form a valve protecting the spiracular cleft, which lies 
between their inner inargiii and the parietal bone. Behind the 
spiraculaj* plates, and extending backwards in a row along the 
upper margin of the operculum are, in the specimen repre- 
sented in fig. 7, four pas^-^pmtcidar ossicles z, jt); and agaia 
in front of the spiracle there are two pr^^robfndar plates 
extending downwards and forwards towards the orbit between 
the frontal and postfrontal bones, and the gi eaf cheek-plate y. 
The whole of this antero-posterior chain oi dermal bones have their 
external surfaces beautifully enamelled, and except in the case 
of those forming the spiracular valve, which are limited to two, 
their number is very irregular and is often different on the two 
sides of the head. In Imnge typical specimens of P. Bichir the . 
number ofpre-spiracular ossicles especially is always greater than 
in the comparatively short-headed variety here figured. 

The head of Polypterus possesses also the same sets of der- 
mal bones, which in most Teleostei are so constantly found in 
connection with the cephalic ramifications of the slime-canal 
system. The first of these sets {S* i,) corresponds exactly with 
the aupraiempordl range of ordinary osseous fishes, and exactly 
as in the salmon conducts a transverse commissure of the lateral 
canal-system across the back of the head. There are always 
six supratemporals in Pol3rpteru8 ; the first on each side lies in 
front of the post- temporal* and above the post-spiiacuiai bones, 

1 Prn.<!snn8 Fossilm, IT. part 2, p. 40. 

* rost-tcmporal (Pj^rker) ; su^a-ica^ular (Caviei); upper supra-clavicular 
(Gegenbftor). 
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the other two with tlieir fellows form a transverse chain across 
the back of the head immediately l)ehind the parietal bones. 
Behind the median pair the proper scales of the trunk com- 
mence. 

The chain of suborbUai bones is interrupted in the middle, 
there being only two present, an anterior and a posterior, while 
the lower margin of the orbit is formed by the superior max- 
illary bone. The posterior mborbital {& b.) passes downwards 
and forwards from the postfrontal to the maxillary bone; and 
i^e<mterior{S, h',) fills tip the angle between the maxillary and 
premaxillary in front of the orbit, — internally it is also con- 
nected with the prefr<3ntal. Both suborbital bones are covered 
by soft skin, and are driiied by the suborbital slime canal. 

The OS termirmle^ is a very small, curved, tubular ossicle 
(0. t, fig. 7) connected with the tennination of the main lateral 
mucous capal of each side. Covered with soft skin, it is loosely 
and moTeahly placed on the superior internal margin of the 
external nasal opening of the cranium {PL), The small im- 
moveable plate 2fc^., which lies to its inner side, looks almost 
like a reduplication of the os terminale. 

J)i86ribuUon of the SUme^nala on ik$ head of Folypterus* 

The ramifications of the slime-canal system on the head of 

Polyptenis follow a plan essentially similar to that which ob- 
, tains in osseous fishes. The main lateral canal of each side 
penetrates the post-temporal bone, and then is conducted, 
through the first and second supratemporal ossicles, to the 
parietal Its course forwards lies then through the parietal, 
postfrontal, frontal, nasal, and accessory-nasal bones, until it 
tenntnates in front in a transverse commissure, which, passing 
across through the ethmoid, joins it with the extremity of the 
canal of the opposite side. On its way it gives off, first a mprur 
temporal branch, which, passing across the back of the head 
through the supratemporal bones, forms a posterior transverse 
commissure with the system of the other side. The suhorhital 
branch, leaving the main canal in the postfrontal bone, passes 
downwards and forwards, round the posterior and ii^lgiio^ mar- 

* 09 termindle (Sloiuiias) ; os nasak (Cnviw) ; iiMnal (o^e'B^* 
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gins of the orbits through the postfrontal, posterior suborbital, 
superior mazillaiy and anterior suborbital bones, and then 
entering the premaxillary, it proceeds forwards lodged in that 
bone beneath the lower maigin of the nasal opening, and termi- 
nates at last hy joining the anterior transverse commissure in 
the ethmoid. From the point, where the main and suborbital 
canals meet in front, a small branch is given off upwards and 
backwards, lodged in the moveable os terminale. The opcrcnlo- 
mandibular canal, distinct from the main canal and its branches, 
drills the hinder border of the great cheek-plate (y), just as the 
ooxresponding one in Teleostei drills or grooves the preopercu- 
lum. It then enters the angular piece of the lower jaw, and 
proceeds forwards through it and the dentaiy to the sym- 
physis, where it fcnrms a junction with its fellow of the opposite 
fflde. Numerous pores, symmetrically placed on the two sides 
of the lie ad, connect these canals with the external surface ; 
the points where these pierce the bones are indicated in figures 
1 and 7. There is a median pore at the symphysis of the jaw, 
where the operculo-mandibular canals of the two sides join each 
other. 



EXPLAKATION OF FLA.TE YI. 

The ktieiing (nearly the same as that employed by Professor 
Huxley in Ida AUai Goa^oiratvoe Oskohgy) is unilbrm throughout 
ail the figures. 



A n. Angular. 

Ar. Ai'ticular, 

D, Dentaiy. 

JB. Ethmoid. 

S^pi, Ectopteiyguid. 

Ejpt^ Entopterygoid. 

Fa. Exit of likcial nenre. 

Fr. Frontal 

H. M. Hyoraandibular. 

JI. M\ Accessory Hyoman- 

dibular. 
Mpi, Metapterygoid. 
Na. Kasa), 
XkW, Accessory Nasal. 



Occ. Occipital. 

0. F. Occipital foramen. 

01. Na8al opening. 
Op. Operoulttm. 
Op, 0» Opistliotia 
O. <• Os terminals 

Pa, Parietal. 

PI. Pal.itc bone. 

Ptnx. Premaxillaiy. 

Prf. Prefrontal, 

P, L Post-temporal. 

Ptf, PostfipontaL 

Qu. Quadrate. 

^, b. Posterior suborbital. 
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S. V» Anterior soborbital* 

Sp. Splenial. 

Spk, Sphenoid. 

Sp» 0. Spiracnlar ossicles. 

^ Supratemporala. 

X, Pamsphenoid. 

2. Exit of optic nerve. 

3. Foramen for the passage of 
the oculomotor, abducens, and first 
ili vision of the trigeminal nerves, 

A, Exit of tioddear jwrre* 



jv, I Dermal bones oa tho 
t cheek. 

y ) 

z, z, Poitspiracular oa- 
sicles. 

iff Prespiracnlar oesidM. 

5 Exit of 2od diviaon of 

trigeminal. 

5". Exit of 3rd divisioa of 
trigemiuaL 



In these figures iho cartilage is indicated \ff fine dotting. In 
fig. 5, however, care must be taken not to confound the dotting 
indicating the minute teeth on the pamsplienoid, entopterygoid, and 
ectopteiygoid boue^, with that which marks the carulage in other 
parts of the figare. 

Fig. 1. Upper surface of the cranium of PolypteniS, wiUi the 
membrane bones in situ. Enlarged one-third. 

Fig. 2, Upper aspect of the primordial cranium of Polypterus, 
the membrane-bones stripped oif. From a smaller specimen, and 
magnified two diameters. 

Fig. 3. The seme pmnordiBl emunm with its oflBification men 

Fig. 4. lateral view of the eranium repr^Mnted in fig. 1 . 

Fig. 5. Skull of Polypteims, seen from below ; the maxillary bone, 
the vomer, the Y>alatal, suspensorv, and opercular apparatus being 
removed from the left side, and the lower jaw and biunchial appa- 
ratus from both. On the right side of the head the upper jaw, 
Tomer, palato-qiuulrate, and opercnlar apperatns are seen. BnUurged 
aibout one-third. 

Fig. 6. Opercular bones, hyomandibular, and palato-quadrate 
apparatus of the left side of the specimen represented in fig. 5, seen 
from the outer side. The vomer is retained attached to the anterior 
extremity of the ectopter^-^goid. 

Fig. 7. The same skull represented in fig. 5, but with the lower 
jav BtOl attaehed and seen from the right side. 
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BEVIEWS AND NOTICES OF BOOKS. 

CwiiHIMm to lAe ^keory of IfaturtU Sehdion. By Alfred Buml 
Wallace. ' Macmillan and Co., 1870. 

Thb wboibb of Eesays collected into one ^volnmeb under the above 
tiile, by the sagacious naturalist of the Malay Archipelago, has, with 

the exception of one Essay, beeu already published in varions 
periodicals. The vein of thought which runs through them is so 
original and characteristic of the author, that it is well that tliey 
should be given to the public in this form, although some of these 
illssays seem to have little to do with the 'theory' which has of late 
occupied' 80 mneh of the attention of nalnralists ; and the conclading 
onee laise a graTe exception to tiie nnivenal application of natural 
aelection in the eroltttion of organisms. It is a rare luxury to read 
the works of a man who goes so directly to nature for his facts, and 
to his owTi experience for illustrations; who is so little trammelled 
by the precouception of oLhere, and whose acquaintance witli his 
subject is so wide and so miuute that his speculations are always 
noteworthy if not oonvinoing. In keenness of dtiservation, in logi(»l 
power, in courage, and in candour, Mr Wallace is only second to the 
author of the Origin of Species, who, coming after him, Mr Wallace is 
content should be prefeired before him. By his clearness and vigour 
of thought and expression, he has succeeded in presenting the results 
of great labour in such a manner as to abstract all labour from the 
reception of them. 

The first three Esflaya have already attracted a large amount of 
public attention. The first two mainly because Mr Darwin accredits 
the author with having arrived at almost exactly the same con- 
clusions as himself on the origin of species; and the latter on 
* mimicry,' because it was published in so popular a form and in 
so widely-read a publication as the U^stmrmter Review; and also 
because of the great interest of the subject, aud the intriusic merit of 
the manner in which it was treated. It may safely be predicted 
that the study of the subject of 'Mimicry* will rereal a multitude of 
interesting and sugu'e liv e f icts £roni fields ali'e^y explore I, as well 
as from every fresh hunting-ground of the naturalist; and that Mr 
Wallace's clear an;l mristcrlv article will always be recosmizod as 
having furnished the impetus which gave dii'ection to this line of 
en(juiry. 

In estimating the share which Messrs, Darwin and Wallace have 
respectively taken in enunciating the 'theory of Natural Stdeetion,' 
we must exercise our own judgments, as each of these dibtingnished 

men manifests a generous desire to attribute to the other more than 
his due. Tlio j>riority of jtublication is clearly with Mr Wal]ar'\ 
It Wivs the second of these Kssays, which Mr Darwin tt»lls us precipi- 
tated the publication of his best-known work ; although there is 
little evidence of precipitation to be found in its ^lagcs. The genciiU 
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proposition that every species baa come into existence coincident 
both in time and space with a pre-existing closely alUed species," 
which is the Q. E. ]>. of the firat essay, oonpled with "the tendency 
of Tarieties to depart indefinitely from the original type/* which is 
tiie subject of the second, points directly to the derivative origin of 
species. In these two "Kss;iys the author may be said to have traced 
the chain of evolution Irom either end until the investigations over- 
lap each other and liave passed the point of junction. Nevertheless 
he has nowhere bcddly grai^ped the idea oi derivatiTe origin — that 
idea which has proved snch a nettie ia the hands of others. His 
(Hiiission to do this when the Cuts seemed to point so directly to that 
conclusion, will be looked upon by some as s want of courage, and 
by others as an exhibition of commendable PcieTitific rantion. As, 
however, the only original and most valuable part ot Darwin's work 
consistii, not in the demonstration that variation may be exaggerated 
untd it amounts to a speciGc distinction, but in the method by which 
this fs accomplished; and this modus operandi is certainly distinctly 
sketdied out by Wallace in lines of thought so parallel with those of 
the authors of the Origin of Species, as to have prompted an absolute 
identity in many of the phrases employed by both ; Ave think tliat 
no insigniticant share in the honour which attaches to the grand 
generalizaiiou belongs to tlic author whose merits we are now dis- 
cussing. 

We need scarcely make any comment on the 'Malayan Papilionid«.* 

In this Essay the auilior occupies ground which is peeuliariy his 
own. He thinks the study of this family of special value as applied 
to illustrate natural selection. Hip treatment of the subject, including 
the wonderful phenomena of polymor])hi8m, dimorphism, and mimicry, 
is very similar and not a whit inferior to F. Miiller's discussion of 
the wider group of Crustacea in reference to the same theory. 

The short chapter on instinct is admirably clear and sagadous; 
and his deduction that the capability of the savage to travel un- 
erringly tln*ough unknown and trackless forests, is due to intelligence 
and not to instinct, is w^holly convincing. Prolmbly, however, 
thoughtful and scientific men hnve never thought otherwi-^T. That 
the faculties of obsei vation and memory may perform wondera by 
being long and almost exclusively directed to accomplish oue end, is 
quite as well exhibited by the &cts of the conjuror whose disciplined 
eye can detect in one instantaneous glance accurately and distinctly 
enough to inform the memory, the nature of a whole hand of cards, 
as by the savage at home in the wilderness. Both feats are no doubt 
due to education, which is exactly the clement which is wanting in 
all instinctive acts. How this Essay on instinct is connected with 
natural selection may be traced in the two succeeding ones, la tho 
first of these tiiere is a very ingenious comparison between the con- 
struction of his habitation by man and the nesting of birds. An 
attempt is made to represent these as precisely paraltel acts by 
attributing the building habit in man to tlie exercise of a lower 
&culty than reason, while in the bird it is referred to a hiaber mentul 
power than instinct. Mr Waiiaco thinks the imitative ^^^^^) 
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pendent as it is on observation, memory, and tbat limited amount of 
reason which is exhibited both by animals and the human race, is 
snlHcient to account for all habitable structure from the Doric 
temple to the rook's ne«t. We do not doubt that there is more 
analogy between the human and aerial architect than a primd Jade 
▼iew of tlie case vonld indicate; bat enirel^ there is an analog 1/ and 
net an ideniiijf, Altbongh onr inatinctiYe acts are so dominatod by 
onr reason that they are with difficulty detected and eircttmssiibedy 
yet we are conscious of both instinctive and intelligent acts. Tbo 
building of onr houses is not an instinctive act, while the nidification 
of birds certainly does appear to be the " performance of a cotnplex 
act absolutely without instnxction or previously acquired knowledge,** 
which is Mr Wallace's own deiinition of instinct. Mr Wallace 
disputes the latter part of this assertion; and before offering a few 
remarks in support of it> it is only fair to admit that he has brought 
£>rward some striking &cts and analogies which dearly strengthen 
his view of the caa& We certainly should have sappoeed that the 
song of the bird was an instinctive, but ^perience proves it to be an 
imitntive act. That bii-ds alter their nests when alteT-ed conditions 
require it, is made familiar to us by the very various ne ts constructed 
by the house-sparrow, and this cannot be referi> d to au altered 
instinct, because these various nests are conbtructed at the same 
period by the same species. Mr Wallace also points out that his 
theory is capable of disprooi^ and challenges the experimrat. ''No 
one," says he, <'has ever yet obtained the eggs of some bird which 
builds an elaborate nest, hatched these eggs by steam or under a 
quite distinct parent, placed them afterwards in an extensive aviary 
or covered garden, where the situation and the materials of a nest 
similar to that of tiie parent birds may be found, and then seen what 
kind of nest these birds would build.** In a former EJssay he writes 
be expects facts alone to be brought to disprove his theory, not d 
priori argoments against its probability. We sincerely trust some 
enthusiastic young naturalist will make the experimmtkm enieis 
indicated, but in the meantime does not natore supply ns with a 
facti Why does not the cuokoo before laying her eggs oonstract an 
exact facsimile of the hedge-sparrow's nest in which she was reared 1 
The author seems to forget that his own theory is positive, and the 
converse experiment is necessary to complete its proof, and a "point 
which can be proved should not be assumed." It is true this might 
be allowed if instinct were a "totally unknown power," and un- 
reasoning imitation a thoroughly explained propensity. The author 
however does not absolutely deny the existence of instinct* Indeed 1 
he has defined and illustrated it. Instinct is therefore a vera cauaa, 
and unreasoning imitation is an unexplained phenomenon. Thus the 
question recurs; why do bu-ds build a nest at all ? Why does not 
the imitative propensity come into play at oncn and always, instead of 
at the ]>enod exactly before parturition I How is it that a bird 
builds Without assay or failure! Wliy does she not build mimic 
nesta as children construct gi-ottoes and houses of cards ? In man the 
inducement to build is personal and pressing. Sharp winds, drenching 
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rflin, and scorching suns — to say Tiotliing of unprotected property, and 
the pci-son exposed to night attacks from enemies — are present evils 
which appeal to his reason for a prompt remedy. The feathered bird 
has no care for herself or the fragile egg she jet carries, unless she 
poneBB some fiumlty fiur othex thaiu those wMdh prompt to purely 
imitative acts. If tbe author's theoiy be the true one, a bird must 
have the ftculties necessary to correct imitation in far higher degree 
than man. How many of us, though we have lived in houses all our 
lives, could construct a habitation, even though wo had the materials 
ready to hand, which would keep out rain or not fall in less than a 
twelvemonth, if we did not consult a ptuici^siuuai builder ] This is 
not beoause of the complexity of the stroeture. A child tefcm from 
a hut of wiide and ^ub could not eonstraot a like one unless he 
mi shown bow to do so; or if by returning and examining it and 
pulling it to pieces he should accompliMh this feat, it would be by the 
exercise of the reasoning powei-s. It may be «;if('ly stated that man 
builds his habitation by imitation far more than the bird. If he had 
to examine his dwelling and think for himself how each part was 
oonatmcted and put together, the process would be laborious in the 
extreme; but^ in fact^ before he begins to build he not only looks on 
while other hous^ are built, but he is instructed how to put each 
part together. On the other hand, the bird has never seen its cradle 
woven. If it builds one like it, ntrictly speaking it is not an imita^ 
tive act at all, but a series of dfductive reasonings and constructive 
acts. Again, if the bird were bent on re|>eating a number of acts 
which it has nerer witnessed but only denred from a sfeudy of the 
lesults whiob lie around it, how could it distingul^ which part of 
the structure it must supply and which part must be looked for 
ready made. The house-martin, unless it had a better estimate of 
the limits of its powei"8 than young persons usually have, would begin 
to build the house before it placed the nest under the eaves. Why 
do not the American wren and purple martin, which ai^ so constantly 
reared in tbe small cigar-boxes furnished by their kindly hosts^ begin 
at the begmnbig, and frame, er endeavour to frames tiie box fintf 
Under Hiis 8up[)OKition, the European stork would become by this 
time an accomplished wheelwright, since it is the custom of farmers 
to ])lace wheels in their outbuildings to lodge the nests of these 
birds. Of coui-se these illustrations are extravagant, but they best 
exhibit the diihculty that according to tliis theory the bird has at 
the very outset of its undertaking to go through two processes of 
xattooination, and determine first that the nest in which it was reared 
was made, and secondly that it can make one like it. The exi^ana^ 
tion of the above difficulties is to be found in the &ct that man is 
prompted to build by reason, and builds as he does by imitation, 
while the birds build and are compelled to build by an impulse 
which is more akin to reflex action of the nervous system than to 
those acts which involve intelligence and will. We have some 
remnants of this strange impulse revesled to us by our own con- 
sciousnefls, and it is therefore not illogical to attribute the acta of 
animals which admit of no other explimatbn to this true cause. It 
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IB aingular that the province of inatiiiot should be rcprcscDtcd as so 
narrow and circumscribed by an advocate of the theory of natural 
selection ; for the existence of habits, not based on any reasoning 
process, which nevertheless adapt their possessors adiuirably to 
existing, but not permanent, circumstances is one of the phenomena 
which are best explained by this theory. 

The next Eaaay ia devoted to the 'jpxQoi ci the law that whtat botii 
flexes of birds are of strikiugly gay and oonapicaous colourSy &e nest 
is such as to conceal the sittinj^ bird; whue, whenever there is a 
marked contnwt of colours, the male being gay and conspicuous, the 
female dull and obscure, the nest is open and the sitting bird exposed 
to view. Notwithstandinpj the numerous exceptions to this law, 
which are very candidly presenlfHl, its existence as a rule or general- 
ized truth must be admitted. Isaiural selection may opemte in making 
the male bird conspicuous. It must, if it have any operation at all, 
tend to render the temale who sits on an open neet inoouspicaaus. 
Bat we are brought bj these oonaiderstions £use to ftce with the 
problem of the beauty of organisms. The facts teach us that in the 
class Ayes and the order Lepidoptera, — the two divisions which 
have most occupied the attention of the author, — there is a strong 
tendency, a nisus^ towards the development of colours so varied, con- 
trasted, and arranged into patterns, jus to create in us the pleasurable 
sensation whose exciting cause we call beauty. The colour, con- 
trasts, and pattenis are so disconnected from the structures which lie 
beneath and so independent of the subjectiye vital functions, that 
they offer the best instances of beaaty pure and simple (t.e.), beanl^ 
aeyered from use or adyantage. The fitness which natural selection 
spares, as a sculptor leaves the statue by clipping away the remainder 
of the block, can only relate to concealment and conspicuousn^. 
All must agree with Mr Wallace thnt concealment is a sufficient ex- 
planation of the plainness of the otherwise unprotected female; but 
will the advantage of couspicuousness account for all the variety and 
beauty displayed in the males tlirougbout the groups referred tol 
It must be constantly remembered that there is no place for beauty, 
except as it is connected with advantage of some kind, in the Dar- 
winian hypothesis. In order to account for beauty, the hypothesis of 
natural selection must be supplemented by that of sexual selection ; 
and to this cause Mr Wallace confidently appeals in order to meet 
the Duke of Argyll's well-urged objections to the theory. Now, the 
theory of sexual selection of course is no part of the theory of natu- 
ral selection. It iuvolves considerations quite diOerent from iL, and 
it rests upon yery imperfect and scanty inlbrmation. The public is 
looking forward with keen interest to the further elucidation of this 
subject in Mr Darwin's promised work, but at present sexual selec- 
tion is hardly established as a vera causa. Assuming its exist- 
ence in the animal world it presents the following diiiiculties and 
anomalies : 

1. We sliould certainly have expected that the operation of 
sexual selection in producing beauty would be manifested in the sex: 
that is sought and puraued rather than in the pursuers, but this is 
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quite the reverse of tlie fact Not only among birds where the 
Siithor*8 law may hufficieutly account for it, but throughout the wh^le 
animal kingdom, beauty, as estimated by the human {esthetic fiiculty, 
adheres to the male sex : — to the sex which chooses and not to the 
sex which yields. 

2. In the rude eomxneroe of the sexes among aDimals m we 
ohserve it, it is piobable that an excess of strength, sj)eed, and that 
vigour which gives persistency in the male, would have oompletelj 
dominated tlie superiority in grace and beauty which can only suc- 
ceed by commending ittself to the fastidious taste of the female — the 
sex of whose passions it has been bitterly written, Nature made 
them blinder motions bonnded in a shallower brain." 

3. If all beauty, so fiir as it is dissociated from advantage, is 
due to the modification which the sesthetic appetency imposes on the 
sexual pasBton, we must attribute to whole classes and onlers of ani- 
mals, and especially to the females of their species, as high or even 
a higher sesthetic capacity than tliat which is possessed by the most 
refined and cultured of the human race. If any one doubt this, let 
him go from the examination of a cabinet of butterflies or a ca^^e of 
humming-birds to gaze in the shop-windows where the latest fashions 
axe exhibited in &e meet attractive form which the shopman can 
devise. 

4. By this explanation of the appf^riro.nce and retention of beau- 
tiful colours and patterns, the difficulty is shifted but not removed. 
To say that beauty exists because each sex appreciates beauty in the 
other, is to explain a mysterious entity in the physical pai't of the 
organism bj eaUing in a more niysteruraa power in the mental phe- 
nomena wmch characterize a spedes. This is quite inadmissible In 
an advocate of ' natuiul selection' in its fullest scope, because this 
onght to explain not only the form and structure of animals but also 
all their instincts, hahits, and appetites. To show that biixls are 
beautiful because they love beauty, and that they must aj uurciato 
beauty because otherwise it could not have been produced, la reason- 
ing in a oirol& 

If the suggestion of some of these difficulties could induce Mr 
Wallace, who is so well provided for the enquiry, to study the i*ela- 
tion of beauty, and especially of colour, to use in organisms, it is 

certain that new licrht would be thrown upon this important and 
recondite suhject. If, after the uses of colours have been made more 
apparent, and the nature of beauty resolved into elements more 
closely allied to advantage than we have hitherto supposed, there 
should yet remain evidence that it has been in itself an end which a 
Siii)erior Jntellig^ce may have placed before Him as an object, 
Mr Wallace has proved himself candid enough to admit such an in- 
ference. This is evident from the last two chapters of this volume, 
treating of natural selection as applied to man. It must have cost 
the author something to Imvo written those chapters; because he was 
perfectly aware that if they were accepted, as they probably would 
be by a certain class of thinkers, they would bo made use of as a 
lever to upset the whole theory of natural selection ; and if they 
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wem rejected, thdr buxmsaBtmcf with the preceding jert of Um 
volume would be mensileMly exposed by DanrmiaDS. M. E. Olapa- 
bee already beaded the onslaught, Ko one can read these chap* 
ters in connection with those that come before them without feeling 
that the author, as a theorist, is involved in diflSculties ; but the 
admirable clearness and originality of the views he presents will be 
acknowledged by alb We have no time or space to examine iu 
detail the considerations by which he shows how when man became 
social and sympathetic, and the fabricator of his own clothes and 
took and weapon^ natural selection eeased to modify bis physioal 
strueture. He ooneLudes ihat man was a homogeneous race at a 
period when he bad the fimn but hardly the nature of man^ when he 
possessed neither speech nor sympathetic or moral feelings. If such 
a being be called man, then man had a common origin ; if not, then a 
multiple one. To tliis conclusion it may be objected that unless in 
the primitive race there was somethiuof which necessitated a bigher 
development, — something prophetic of a glorious future, — ^it is im- 
probable that all the sevei'al races of man should have progr^ed in 
so paialld a course tiiat they should have arrived at the. like powers 
and possessions whioh we now recognise as the commonwealih of 
man. When, roaeoning concerning other races or species, wo find 
that they all possess a nximber of qualities possessed by no other 
races or specie, evolutionists inevitably arrive at the conclusion that 
all those sj)rang from a common ancestor who possess^'d all these 
Uarltics. Mr Wallace arrives at precisely the o|i[iositc conclusion, 
namely, tliat the common ancestor did not possess what was sub- 
sequently developed in all. To give consSstency to this theory he 
advances in his last diapter some evidence of what we have spoken 
of above as the prophetic peculiarities of savage nmn. These are 
the superfluously vast brain, the skin naked along the midline of the 
back, the structure of the hands and feet, and the modulated voice. 
The full uses and capabilities of these are never fully evolved in 
savage life. They have therefore a prophetic function. Before we 
agree with M. Clapaiede that the chapters containing these words are 
the product of a blind anti-Darwinian, while the othen^ proceed from, 
an audacious Darwinian, we must call to mind that the theory of natu- 
ral selection only accounts ibr the ccmservation and not for the pro- 
duction of variation. Some more general and fundamental law may 
underlie and yet be quite consistent with it. If a number of facts 
point directly either to something inherent in each species which 
shapes itself towards a future end, or even to the controlling intelli- 
gence of a Creator consciously tiiming at results, in place of the blind 
quaqiia-\er^\\ vai iatiun which is tacitly assumed hy i nost evolutioniaU^ 
the deducliou may nevertheless be strictly scientihc. 
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Legons but la Physiologie Comparee de la Respiration, I v Paul BerT| 
Professor of Fhyaiology &t the Sorbonne. 8m pp. ^88. JBaillidxe^ 

Paris, 1870. 

Paul Bert stands facile princeps among the younger physiologists 
of France. Within a few years he has doue an amount of work 
which many persons would deem sufficient for a life-time. Happily 
tlie ttnictaras which he has reared around him with snoh surprising 
swiftness have nothing of a mushroom eharaeter about them. They 
have been firmly built and will endure. The work before us is Pro- 
fessor Bert's last and gi'eatest effort. It is certainly a somewliat pon- 
deroiTs tome, but its size is not due to dilution; it on the continiy 
results from the grouping together of a prodigious number of facts. 
These have not been humedly huddled together, but have been iutro- 
daoed and displayed with the matchless skill for which onr I^rench 
brethren enjoy so weU-deserved a reputation. 

The work is not only an agreeable and comprehensive i*68um6 of 
what is already known regarding respiration, but it abounds with 
original observations which entitle its author to the greatest i*e8pect. 
The lM)ok displays much learning. In no other treatise on the respi- ♦ 
ration with which we are acciiunuled is the bibliograj>hy of the subject 
so fhlly given. It would have afforded us mudi pleasure to have 
famished the English reader with a lengthened abstract of the original 
research eontsmed in these lectures; but this is unnecessary, seeing 
that a full report of it from the pen of Dr Broadbent has already 
appeared in the I^rit. and For, Med. Chvrnrfj. Rev. for Oct. 1870. 
We most cordially recommend Dr Bert s book to the attention of 
every physiologist. 



MouMtfd of ffuman and ComparaUve HiskHogy, edited by S. 

Stiucker, translated for the Sydenham Society by Henry Poweb, 
M.B. Lond., P.R.C.S. We are extremely glad that the contents 
of ProfeBsrtr Stiicker's well-known and valuable work have been thus 
quickly placed within the reach of English readei"s by so competent 
a person. The remaining part will, we believe, shortly appear in the 
Oennan, and Mr Power, we may be sure, will lose no time In com- 
pleting the translation. 



An Iniroduciion to the Osteology of the Mammalin, hj W. TT. 
Flower, F.R.S., Hunterian Professor of Comparative Anatomy and 
Physiology, and Conservator of the Museum of the Royal College 
of Surgeons of England, being the substance of the Courae of Lec- 
tures delivered at the College m 1870, Svo. pp. 344, Macmillan & Co., 
reaches us as tlils sheet is passing to press. We can therefore only 
say that Prof. Flower's great, perhaps unrivalled, knowledge of 
Mammalian Osteology is a sufficient guarantee for the excellence and 
accuracy of the worl^ 
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REPORT ON THE PROGRESS OF ANATOMY. . 
By Fbofessob, Tubn£b'. 

Osteology. — Wenzcl (I ruber, after giving an account (Virchow^s 
Archiv, L. 113) of previously recorded cases of congenital sub- 
division OF THE i'AKiETAL BONE by a traiisvcrse or oblique suture, 
relates one in which the right parietal, in a youth, was diyided by a 
fissure, which extended from the antero-snperior angle obliquely 
backwards and downwards through the lambdoidal suture into the 

right half of the iuterpariefcil part of the occipital bono. At 

p. 124 he describes a female skull in -,vliir]\ both parietal foramina 
\VEKE unusually large, and a male »kuU with an abnormally large 
right parietal foramen. At p. 233 he describes a skull in which the 
STTLOiB raoGEasEB OP THE TEKioBAL BOSES woTB each three inches 

long. ^In LI. p. 137> Th. Simon describes a male cranium where 

the parietal foramina were greatly enlarged, and on p^ 140, LUcke 
remarks on the practical bearings of abnormally long and bent 
styloid processes of the temjioral bones.— — Gruber also records in 
ReicJiert and Dubois lievn/o/nrs Archiv, 1870, p, 197, additional cnses 

{Report^ IV. 151) Ol I'ERSibTENCE OF THE STYLOIU PRUOEtSS OF THE 

TEIBD METAOABPAi* A8 AN IPIPHTBI8, and he figures a hand in which 
a ninth supernumerary carpal bone represented the pereostent epi^ 
physis of the third raetacarpab^-^In the same Arohw^ p. 118, Lud-* 

wig Stieda points out that the presence of a PROCESSUS mahginalts 
on the posterior margin of the malar bone, which Luschka described 
a year ago {Report, iv. 150), w-is known to Siinimering, after whom 

he suggests it should be named Piucesaua iSommeringii. Juiiua 

Wolff (Firofioi^t ArMf, h, 389) enquires into the iMTBBirAii abghi- 
TBOTURB OF THE BONES with especul reference to the question of 

growth. C. Kutschin coutribtttes a paper {Untenuch. aua dem 

Inst, in GraZy 1870) on the development of bone. M. Frankel 

(Virchot^s Archiv, l. 145), gives an account of a memoir by Wymaa 
(Proc, Boston Soc. Nat. HisL^ ix.) on synostosis of the cranium, 
and records some cases observed by himself of irregularities in the 

. condition of the cranial sutures. J. Gleland*8 memoir on the 

vabiations of the human skull, an abstract of which in P. J2. S, L. 
was referred to in Report^ ly, 151, has now appeared «f» eobUnso in 
Pfiil. Trans. 18G9. The memoir is of considerable importance in 

connection with the methods of craniologic^al enquiry. W. K. 

Parker's memoir on the Structuke and Development of the .skull 
OF THE COMMON FowL is also priuted in extenso in the same Yol, of 

the FhU, Tram. memoir by R. Virehow on the Cbahia at 

Kopenhagen of the old Norse people is in Archiv fUr Anthropologia. 

' To ft«siHt in malting this Report more complete, Professor Turner will be 
glud to receive separate copies of origiuoi memuiis and other contribuiiuns to 
Anatomy. 
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Muscular System. — Hubert von Luscbka descri>)es and gives a 
drawing {Beiehmi u, du Baia S^fmaMTt Archiv, 227, 1870) of a small 
mttaclei which he calls M. pobo-tbambversaus. It arnas from the 
honxontal ramns of the os pubis, and aBoendB behind the fascia 
transversalis to end by delicate tendinou*? fibres in that structure, 
above and to the inner side of the internal abdominal ring. It is 

not a constant muscle. J. Cazalis enquires into the Development 

OF THE Muscular Fibres of the DiAPHitAGJi (Archives de Phya. 

64, 1870). He oondades that the appeeianoe of the fibres of this 
muscle is not posterior to their appeannoe in those muscles prarionsly 
known to he amongst the fir»t to develope. Secondly, the develop- 
ment of these fibres at the time of birth is more adv\inced than that 
of the fibres of animal life, and points out the importance of this in 
connection with the regular and immediate performance of the func- 
tions of the diaphragm in the new-born child. The memoir by 
John Wood on YABiETim of the Muscles of the Neck, Shoulder 
AKD Chest, an abstract of which in P, R. 8, Z. was referred to in 
jKqpoff, IT. p. 154, is now printed m iatiknao in PhU, Trana, 1870. 

Vascular System. — ^Wenzel Gruber records (Iieirhert n. dn'Bois 
Beynwu/Va ArcJiiv, 1870) cases of Irregularities in the Radial 
Artery. In the right arm of a man the radial artery had three 
roots, a long upper derived from the axillary, a middle from the deep 
median artery, a lower from the anterior interoasQous artery. In the 
right arm of a youth he found the radial artery rudimentary, reach- 
ing only to the middle of the fore-arm. The interosseous artery 
again was very large, and from its anterior branch arteries arose 
which ill part supplied the place of the deficient radial. The ulnar 
also large, formed both the superlicial aud deep palmar arches, and 
supplied all the digits. In BuU, de fAcad. deg Se. deSt Peteri^* he 
•describes caara where the radial art^ lay in the lower third of the 
fore-arm on its dorsal aspect before reaching the carpo-metacarpal 
region: also a case, where the ulnar artery having a high origin was 
united by a short vessel to the brachial at the bend of the elbow, 

Tlie structure of the Walls of the smaller Blood-vessels is 

now being carefully investigateil in consequence of the attention 
whi<^ the ^eory of Addison, Waller, and Cohnheim, as to their 
perforation by the blood-corpuscles is receiving. Both in the MoiMy 
and Quarterly Microscopical Joumah^ Oct., is a reprint of a report by 
J. J. Woodward on the histology of the vascular walls : he |»articularly 
dcscril os the so called stomata in them, which lie finds to be largest 
bust laaikt'd in veins j^th inch in diameter, ur even larger; they 
iU'e comparatively iufroquent in capillaries, and still more so in the 
small arteries. In figure they are round, oval, or oblong : they range 
from YiAr^fth to iTr^th inch in diameter, and are almost invaiiably 
fouud in the marginal line faetwe(m the c^helial cells. The author 
is inclined to think that they arc actual opsmings in the epithelial 
layer. He has seen the passage of white corpuscles through the 
vascular walls. R. Caton. describes the method of studying trans- 
parent vascular Lisauus in living animals i^uwii. Mic. Journ. July, 

VOL. Y. 13 
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1870). He lias examined firogs, toads, Mi, tadpoles, newta, and 
mioa Like Strieker, Cohnlieim and otiieifl^ he has used a subcata- 
neous injection of curarey but finds that a solutioii of 4 grs. of chloral 
to a drachm of water answers the purpose of rendering the animal 

still nnder the microscope. S. Strieker and J. Buixion Sanderson 

•write a joiut memoir on a new method of studying the cHpillary 
circulation in mammak {Quart. Mic, Jounx. Oct 1870): they chlo- 
ralise a guinea-pig, open the abdominal cavity, and examine the 
omeiLtam laid out in a glara diab, and floated in a irarm bath which 

contains common salt in eolation. Victor von Ebner deaoribca 

( Untersuch. aus dem Phys. Inst, in GraZj 1870) the Stbuoiubb OF THE 
Wall of the Aoeta, more eBpecially its mnaoixlar coat. 

Nervous System, — Several papers on the pERirHEKAL Termina- 
raoN OF Nbbybb have recently appeared. W. Kranae investigates 
the mding of mrvu tn mnootA mttacfw, and selects the m. re^eoee^ 

geu8 in the rabbit (Rmchert u. du Bois HeynunuTs Arehh, AprD, 
1870). He describes a medulla ted nerve-fibre becoming continuous 
with one or several pale nerve-fibres, wliioh last have mostly a diebo- 
tomous subdivision. Tiiese pale librea end in connexion with three 
or four oval nuclei with homogeneous pellucid contents — the special 
end-organ— which can be distmgaished tcom the elongated nuclei of 
Ihe mnscolar fibre and from the nuclei of the capillarifia. In the 
striped muscles each fibre has its own spedal end-organ, in the non- 
r^^ped hundreds of muscle-spindles are dependent on one terminal 

'^rs-e-ori^an. A. TTenocque {Archives <h Phys., Mny, 1870) also 

enquii'cs into the same subject, and selects especially the muscular wall 
of the bladder for observation. He finds a nervous plexus situated 
in ihe oonnectiTe tissue which sanounds and separates the muscular 
fiudeuU, and a more delicate plexus in the interior even of the fiisd- 
cuius. The terminal fibrils from this latter plexus subdivide dicho- 
tomously where they anastomose, and end in a minute knob or swell- 
ing, which is situated frequently near to the nucleus of the smooth 

fibre, or at the surface of the fibre, or between adjacent fibi es. > 

W. Krause also examines the endings of nerves in glands {Ji. t*. du 
Bois BeyimnuFg ArcMv, April, 1870), especially the salivary. His 
observatifms are made with especial reference to the determinatioii 
of their connection with the secreting cells of the glands, which 
Pfliiger and others have described. He has not been able to satisfy 
himself that the so-called seeretory end -bodies exist within the acini, 
and has not therefore been able to confirm Pfliiger's obseiTations. In 
the same Arddv, p. 238, Ihlder of Gbttingen describes the termina- 
tion of the nerves m the tongties of birds. In the papillae terminal 
bodies, which he names ' Tsst-Eolben,* exists eUipsoidal or (Tf lindrical 
in form, with rounded ends; composed externally of a sheath of oon- 
nective tissue, on the inner wall of which nuclei are arranged trans- 
versely. In the axis of each body a pale nerve-fibre lies which ends 
in a well-defined swellinfj. Hans v. Wyss investigates the goblet- 
shaped organs of Uie tumjae {SchuUze^s Archiv, 1870, p. 237). H« 
examines these structures in maa and several other mammals. In 
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man lie recognises tkem in great numbers on tiie lateral surfaces of 
the papillae circumvallatae, where they are arranged in .5 to 6 super- 
imposed rows. They consist of two elements, inveBtiug or coveriug 
eeUSf and bwsillary or sensory cells. The covering odls consist A 
several layers and are so arranged that thej enclose a space of a 
goblet sha|je^ their peripheral ends permit and surroaud a small 
aperture, whilst their central ends Kink into the fibrous substance of 
the papilla. The bacillary cells occupy thn space euclosod by the 
covering cells : they ar-e elongated and soiiifnvhat spindle-shape<i, and 
Vary in number with the size of the goblet. The peripheral end i:4 
frequently very elongated, and may even project throngh the aper- 
ture surrounded by the peripheral ends of ike covering cells : the 
middle portion of the spindle contains a large nucleus surrounded by 
a little protoplasm : the central end of the spindle is often in-egularly 
bent, and it is possible may bo connected with the minute terminal 
nerve ftbrcs. Wyss has not seen these goblet-shaped botlies on the 
papUiiiti fuugiforuies of the human tongue. He then describes their 
arrangement in the ox, sheep, pig, horse, hedgehog, rabbit, rat, and 
aqnixN}, and concludes tiiat they have a speciiU relation to the nerves 
of taste^ and are peripheral end-oigans in connection with these 
nerves. F. E. Hchulze describes, p. 407, Uiste-organs of a some- 
what similar ch;>nicter in connection with the ton";ue of a larval am- 
phibian;, FdobaUe/vscue* 

Eyb-ball. — W. Kratise eontribntee some observations on the 
Antebior Epithelium of thb Cobnba {Reiehmi u. du Boia BejfmantPM 
Arc/dvy July, 1870). He rofei-s espeinally to the deepest layer of 

cylindrical epithelium on the anterior su)H&.ce of the comea, which 
contain very granular bodies, which when isolated jx^ssess no trace 

of an investiug membrane. B. Wende gives in April number 

of the same Archiv a short paper on the Cilla^y Muscle. J. W. 

Holke describes (Quart Mie, J&unu, October, 1870) the minute ana- 
tomy of those parts of the eye-ball which are conuected with AOCOM- 

MODATiair. G. Schwalbe has now completed his account of the 

Lthph-spaoes in the EnoaALL (Sclt,vit»»"9 Archw, 1870, pp. 1. 261). 

Glands — R. Heidenhaiu investigates the structure of the PEPric 
Glands in the gastric mucous membrane (ScJmUze'a Archiv, 1870, 
368). In addition to the <^lindrical epithelium at the entrance to the 
glands^ he distinguishes within the gland two kinds of cells, one not 
coloured by carmine, very numerous in the body of the gland, and 
also seen in its neck, whifli he calls the principal cells {Haupt-zeUen), 
the other coloured by carmine and almost always placed outside the 
first-named, which he calls Beleg-zfiUen. Although variations may 
take place in the number of Behg-zeileny yet the general principle of 
the structure is eveiywhers the same, an inner formation of Humpt' 
zellen and an outer formation of Beleg-zeUen is repeated everywhere. 
Heidenhain makes no reference to the observations of the late Dr 
Brinton (Article Stomach in Cychp. of Anatomy, also in Med. Chir. 
J^ev,, July, 1862), in which that observer points out^ that the dimor* 
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phous Rtmctnre of the secreting glands of the stomarh occurs not 
only ill the liog, as Kolliker indeed first described, but la a character 
which extends without exception throughout the Tertebfatedafls. 

In a memoir on the Structure of the Human Liver (Month. 
Micros. Journ.^ 1870), II. D. Schmidt states that the hepatic 

veins with their nerves and lympliatics yjossess a capsule r^f connec- 
tive tissue, which differs only from Giisson's capsule in being less 
strongly developed; this capsule receive small biunches from the 
hepatic artery. He describe the finest branches of the lymphatic 
Tessela in the liv^ as arising, like those of the hepatic dudiy from « 
network of "biliary tubules" by which term he means a capillary 
net^\ork, independent of the blood-capillaries, which exists in the 
parenchyma of the liver. Although he does not refer to previous 
observations, it is evident that his "biliary tubules" are the miiiuie 
bile-passages which Hering, Eberth, and Kolliker have also lu- 
-jeeted (see YoL il of this JowmaC). He betieyes that the passage 
of an injection from the hepatic duct through the biliary tubules 
■into the lymphatics, which he has several times observed, is not the 
rf^sTilt of extra vasnt inn, but of a true continuity of one set of tubes 

with the other. Silver Aniado in a note on an obscure point iu 

the Histology of the Thyroid Gland {Rohias Journal, 1870, 244), 
describes various prismatic crystals which he has met with iu this 
gland; which ctystals are isomorphous with creatine. The Beporter 
may take this opportunity of stating that in 1860 (Tram, Roy, Soe, 
JSdmb,) he found a number of tfaree^ided prismatic ciystals, soluble 
in acetic acid without effervescence, lying in the connective tissue 
between the lobules of the thymus gland of the J^ylghau (AnUlope 

MA.LFOBHATiONB.'^Referenoe is made in Virckoufa A rchiv^ l. 296, 
297, to a case of Triplicitab monbtkoba inferior, and one of Dufli- 
CITAS UONSTROSA SUPRRIOK; and on p. 303, a monstrosity in the Goat: 

ACARDIACUS AcEPH.\LUS BIPES. In Vol. IV. of this Journal, pi». 

89, 200, John Chiene and John Cleland have described cases of a 
Supernumerary Lobe to the Right Lung. Wenzel Gruber has 
also recorded two similar cases {BuU. de VAcad. Imp. des Sc. de St, 
J'^er^,, 6 April, 1870). In both the additional lobe was deriTed 
from the upper lobe of the lung, by the preseuce of a vertical fissure 

in which the vena azygoe was ]^ae^. In Virchoufs Archivj l. 633, 

Ponfick describes a case of congenital atrophy of the right lung, 
where the right bronchus was developed, but the right half of the 
thorax was filled with a reddish-yellow gelatinous tissue. In the 
midst of this tissue was an ovoid body, 5 liues long, 3^ broad, and 
%^ thick, with which the right bronchus was connected. 

Embryology. — M. Balbiani communicates {Aim, dei Se, Ifat,, 
ZIV.) the first part of a memoir on the Gekfration op Aprtdes. 

C. Kitsema describes the OuiuiN AND DEVELOPMENT of Pkri- 

PHYLLUS Testudo: translated in Ann, qf Nat, Hist., July, ld70 • 
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A. Gohibew contributes a paper (Uniersttch. aiis dem Phya. Inst, in 

GraZf 1870) on the Development of the Batrachia. Anton 

Bohm describes his researches {SiAM u. KMk^t^H Miieh», 1870) 

on tlie Structure and Developmbht of the Arthbopoda. 

A. Schneider in vesti urates the DbVELOPMENT OF AUBBUA AVBITA 
(SehuUze's Archiv, 1870, 237). 



OoHPABATivE Anatomy axd Morphology. — J. E. Gray criticizeB 
{Ann. Nat. Hist. Sept. 1870) the descriptions of the Genus Bal^ena 
given by MM. Beneden and Gervais in the Osteographie dm Cetaces. 

In the October number of t!)e Annah the same author figures 

and gives a brief description of the skeleton of Dioplodon sechel^ 

LBKSiB. W. H. Flover {Proc. Zool, Soc, Dea 9, 1869) describes 

a specimen of Baijbkoptbba xusoulub beached at lAngstoii harbour 
in NoTcmber 1869, and gives notes on the skeletons of the same 
species of whale stranded at Margate, Falmouth (the skeleton of 
which is in the Alexandra Park), and Black Gang Chine. The main 
ditferencas l>etween these three skeletons, besides size, are in the 
extent of the development of the lower transverse process of tlie Gth 
oervica] vertebra, in the pre«<ence or absence of a capitular process to 
the Ist rib, and in the development of the 15ih rib. These prove how 
large an amount of variaticniy quite independently of age, may exist 
in different individual cetacea which may in aU probability be assigned 

to the same species. P. J. van Beneden in an interesting lecture 

{^Bulletins de I' Acad. Roy. de Belgiqm, No. 12, 1861)), entitled CoM- 
MENSALisM IN THE Animal KINGDOM, dlseusses the association with 
each other of certain animals. He distinguishes between paradtwm 
and wmmmsaUam, A panuiie is that which feeds on another, an 
associate (eammensal) is simply a table-companion which attaches 
itself to another and larger animal in order to obtain food. Com- 
mensals may be either free or fixed, the former are the most numerous. 
The cirripeds attached to the cetacea are good examples of the fixed. 
In the same Bulletins^ No. 4, 1870, he catalogues the Com- 
mensals AND Parasites of the Cetacea^ BalcRna myaticetus with 
Oyamus ceti and Eehinorfajnchus mystioeti. B, biseayensU with 
Cyamus biscayensis and Coronula biscayenais. B, a/uAralig with 
Ooronula balsenaris, Tubicinella traohealis, Cyamiis orraticus, Odon- 
tobius ceti, Pirolina ceti, Acarus balsenarum. JJ. japoofrrr with Dia- 
deraa japouica. Meyaptera hoops with Diadema balaeuans, Concho- 
derma auritum. M. Udandii with the same. M. Novce ZdandicR 
with Diadema .... M. antarctica with Diadema califomica. 
BakBnopiera roMtrata with Echinorhynchus porrigens, Distoma goliatb, 
Filaria crsssicauda. B. muteidus with Penella balaenoptene, Echino- 
rhynchus . . ., Monostomum pHcatum. B. sibbaldii with Ecliino- 
rliynchus brevicollis. Physeter macrocephalus with Coiichoderma 
cuiverii, oniscus, and cysticercus. Hypcroodon hvizkopf witli Penella 
crassicorriis, ConchoJerma cuvierii, Cyamus thompsoni, Echino- 
rhynchus tarbinullu, MoiLObtouium delphini. Mkropteranaoifferbiti/i^cs 
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•with Monostomum delphini. Dioplodon curopc its viuth Concliodenna 
cuvierii. Platanista gangetica with Ascaris dcljjhini. Delpkinvs 
delplm with Lenieonema nodicornis, Echinorhynchus pelhicidus, Phyl- 
lobothrium delphini. D, amawnwus with FQiitraelieliiis insgoisi 
JD. rotlirdaaB with Tetrabothrium tnangulare. D. taeuachi with Dish 
tomttm lancua. Lagm/orhynchns enchricliXii with monostoma. PJioccenBk 
communis with Ascaris simplex, StvongyKis inflexus, S. minor, S. con- 
volutuSj Ifilaria inflpxicaudata. P. cornprcssicaudata with Cysti- 
cercus. . . . Glolicejjs /nelas with Cirolana ^^lobicijiitis, Xenobalanas 
globicipitis, Conchoderma cuvierii, Cyaiuns globicipitis. Beluga Imcas 
with Strougylus pallaaii. MemiSon monoeeroB with CyaiiiTDU mono-' 
dontis and nodo&UB and with StrongylnB a]atiu. 

W. TT, Flower desoribes in Proe. Zool. Soc. Nov. 11, 18G9, the 
Anatomy of Protktjcs cristatus. Thonp^h still inclined to place 
Froteles in a family by itself, allied to both Hyajnidae and ViYerridse, 
the ezamuiation of this epetdmen showed that its affinities wiHi the 
fonner fiunily are eloeer than the examination of the sknll alone had 

previonaly led him to suppose. G. Gulliver gires an aoconnt 

{Proc. Zool. Soc. Feb. 10, 1870) of the Red Blood-corpuscles in 
moschus, tragiduSj orycteropn<^, ailurus. Tragulus has the smallest 
blood-coqiiiscles amongst rri n niutls. In T. javanica and 2\ jne- 
minna the average diiuueter is rs^gr of inch and the extreme sizes 
jvotnF vsVfff ^ inoh: in T, stanleyaniM the average is msag of 
inch. In MMckus mom^'^emt the average is ^ikv extremes from 
w^tiv to -g^^' III Oryctero'pm caperms average f^^, the extremes 
behig one-third smaller and one-third larger than average. These cor- 
puscle are amonofst the largest known in the mammali;^. Tn Ailnrff s 
fidgens the average is tjtVt of inch. These observations the author con- 
siders support his view, that amongst tlie mammalia the smallest 
blood-disks ooeur in the small species of an order or family, the 
lai^est blood-ditfks in the large species of that order or family. 
Jas. Marie describes {Prws, EodL Soa, Jan. 27, 1870) a Larval 
(EsTRUS 70DKD m THE HiPPOPOTAXUH, and on Jan. 13, 1870, he 
communicates 'clditional memoranda as to Irregularitt in the 
GROWTH OP S^UiMON, He considei-s that he has collected evidence 
which bubskmtiates the view that the Salmo sala/r can live for a series 
of yeara in fresh water without access to the sea, and that a very 
appreciable arrest of growth is the conseqaence where retention to a 

limited area of water obtains. ^E. Kay Lankester and Bt Geoigo 

Mivart have been discussing [Annah Nat. Hist. July, Ai^st, Oct. 
1870) the use of tlie term Homology. liankester proposes to aban- 
don the old term Homology and to substitute foi' it two new 
terms, Homogeuy and Homoplasy. By houiogeny he means stnio- 
tures which are genetically related in so far as Uiey have a single 
representative in a common ancestor ; and as examples of this re- 
lation he gives, so for as their most general structure is concerned, 
the fore-limbs of mammalia, sauropsida, batrachia and fishes. By 
homoplasy he includes a1] r-n'^es of close resemblance of form which 
are not traceable to homogeny, all details of agreement not homo- 
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geneous, in structures which are broadly homogeneous, as well as 
in Btractares having no genetic affinity. Mivart, whilst acknow- 
ledging the usefulness of the tenns proposed by Lankeeter, jet 
oonmders that it is not possible always to discriminate between 

hcmogeny and homoplasy, and that the term homology oni:,4it still to 
be retained and used in the sense given to it by Owen, viz. to ex- 
press a close resemblance of parts as regards their relation to sur- 
rounding parts, to whatever cause that reseuibluuce may be due, 
whether genetic or otherwise. He snggests the term Actinology to 
denote that kind of homolo^csl relation which erists between the 
successive segments, regions, or divisions of a part or organ. 
Carl Gegenbaur {Jenalsche Zeitsch. V. 397) cnntiiuip'^ his researches 
into the constitution of the Limbs in the Vehtkbrata, and of the 
Hind-limbs of the Selachia. The fii-st section is devoted to tho 
hind-limbs of the Selachia, the different modifications of the skeleton 
in sharks and lava^ and the parts in the different genera which cor- 
respond with each other. In the 2nd section the fore- and hind- 
limbs are compared with each other, and an attempt is made to 
show what is the fundamental basis-form of each extremity. In the 
3rd section he describes the amount of variation met with in the 
skeleton of the limbs in the Selachia. In the 4th section ho pro- 
ceeds to ahow liow the skeletons of the limbs of the other vertebrates 
are reducible from the archetype which he has arxiTed at fiom the 
consideration of the Selachian limbs. 

L Archipteiygiiun with an inconstant number of radii. 

(Polyaetinic form.) 

I. Shaft and radii dissimilarly differentiated. 

€k h. 
unaltered, altered, 

Dipnoif through fusion of radii, and separ ited through ictach- 
bind-iunbs of CMmcera, ment and through connexion 

of radii with the limb-giidle. 
Ckimaara (fore-limbs), 5«2eMi&wk 
With periphezical redaction. 

3. Shaft and radii similarly difibrentiated. 

Ichihyoaamvs, 

II. Archipterygium with a constant number of radii 

(Tetractinic form.) 
Transverse differentiation into individual constant segments. 

1. Hexameric fundamental 2. Decameric fundamental 

form of Carpus and Tarsos. form of Carpus and Tarsus. 

FUsiosavfirua, Amphibia, Reptiles ^ Birds, 

Mammals, 
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Tlio last section is devoted to the consideration of the clappers 
ill tlie male Selachia and Ciiimseraj and reasons are given for reg&i'd- 
ing them as Iiomologa« c£ the hlBd-limbs of oth^'verteVrnteeL^— > 
GuBfcay. Fritsch oommunicates (ReiekeH du Boia E^fmond** ArekWf 
Febk 1870) a long memoir with many illustrations on the Heast 
IN THE Amphibia. He describes the external form and position of 
ti e heart and its snlxlivi^-ions, the arrangement of the great vessels, 
their (K s elujniieut irom the vascular arches of the embryo, the in- 
ternal titructure of the heart, and the function of the various parts. 

A. Kalliker shows {Verhand, dsr phys. med, geMike^ z» W&n- 

hurff, ?eb. 6f 1870) that SsxiXAitRKPBODUOnoN occurs in some species 
of Virgiilaria and Pennatula, not in the zooids which are provided 
•with tentacula, and which otherwise seem to be mature, but in zooids 
not provided with tentacles, and situatf^d lower down on the parent 
stem. The sexual products in the lowest polypes are small and 
feebly developed, higher up they ai*© more mature. Three kinds of 
polypes are thereftne seen on the parent stem: Ist^ feeUy developed 
with tentacles: 2nd, undeveloped without tentades, with sexual 
organs : 3rd, rudimentaiy without tentacles or sexual apparatus. Tlie 
sexual and nutrient polyps are thei-efore young and old. Part of the 
sexual are converted into nutrient polyps, all the nutritive were once 
sexual and undeveloped polyps: sexual reproduction did not com- 
mence only when the {^rent stem was fully developed. On the 26th 
Feb. K5lliker described a new Alcyonaiian polyp, Pmudo gorgia, 
€hd»ffreyi, which forms a connecting link between the Gorgouida», 
Alcyonidse and Pennatulidis. Tlie specimen came from the gulf of 

St Vincent, Australia. G. Pouchet and Myevre contribute 

(RohirCs Journal, 1870, p. 285) a memoir on the Anatomy of Ai*- 
CYONARiA. R. Hartniann contributes to the Anatomy of Parasi- 
tic Crustacea {lieicheri u. du Boia lieywQiid^s A rchivy April, 1S70). 
The species which he describes is the Bomolochus beloues. 
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KEPORT ON THE PROGRESS OF PHYSIOLOGY, from Ist 
April to 1st September, 1870. By Thomas R. Fraser, M.D., 
F.R.S.E., F.R.C.P.E., Asswtant PhyKtcian to the Royal Infir- 
mari/y Ediiihurgh ; Arthur Gahgee, M.D., F.R.S.E., lecturer 
on Physiology <U Suryeom^ HaUy Edinburgh; aud T. Laudeb 
Brumton, M.D., D.Sc., LeOiwirtr on Maknia MtdiM at the 
MiddUwx HoyoUalf London* 

DR ERASER'S REPORT. 

Fhyaudogical Action of Medicinal and Foiaonow Subtiances. 

Bromide op Sodium. — Following a Buggestion advanced by 
M. Baliird to the French Academy of Sciences, M. E. Decaisno has 
made some experiments and observations with bromide of sodium as 
a substitute for the corresponding salt of potassium (Complus lienduSf 
25 April, 1870, p. 947). He finds that it is a perfect subsiiiute for 
bvomide of potaaaliim in the treatment of epilepsy, chorea, &e., over 
wBich it has the advantage of being more readily eliminated, and, 
therefore, more capable ci being administered in large doses for a 
long period. A difference is pointed out in the action on the diges- 
tive system ; bromide of sodium frequently causing thirst and con- 
stipation, whereas bromide of potassium is apt to produce colic and 
diaiThoea. Decaisne believes that the action of the bromides depends 
on bromine. 

Sulphate of Magnesia. — In order to determine the manner in 
which the purgative ^ecte of sulphate of magnesia are produced, 
M. Armand Morean {Arehims CfMralea de MkUeiMf Aodt, 1870, 
p. 234) undertook a series of experiments, of which the most impor- 
tant consisted in placing some of this salt in contact with an exposed 
knuckle of intestine in a living animal. He observed that this 
nearly immediately produced an increased flow of liquid; and to 
this flow M. Moreau attributes the pur^tive effects. — An explana- 
tion ofmtrarf to this hsB been advanced 07 Dr L. Badziejewsld, who 
ascribes the action of purgatives to increased intestinal peristidaii 
(Zur physiologischen Wirkung der Abfilhrmitte], Beiohert und du 
£oi$ Jieymondt Arohm, 1870, No. 1, p. 37). 

Alcx>H0Ii. — 'We apprehend that^ among the many recent investi- 
gations into the effects of alcohol, that of Professor Parkcs and 
Count Cyprian "Wollowicz [Proceedings of the Royal Society^ No. 120, 
1870, p. 362) is destined to occupy a prominent position in the dis- 
cussion of the effects of this agent on the healthy human body. The 
researches were made on a soldier, twenty-eight years of age, selected 
mainly on acooant of his remarkably good physical condition, and 
superior intelligenee. During a prelimmaiy period of ten days he 
abstuned altogether from any alcoholic liquid ; and as he was accus- 
tomed to smoke, it was considered proper to allow him lialf an ounce 
of tobiicco daily, during the whole period of the observations. The 
plan pursued was as follows: **For twenty-six days the man re- 
mained on a diet precisely similar as to food and times of meals in 
oYery respect, except diat for the first eight days he took only water 
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(in the shape of coffee, tea, and Bimple water) ; for the next six days 
lie added to this diet r(^ctifier] spirit in such proportion, that he took, 
iu divided quantities, ou the tirst day one fluid onnce( = 28*4r cub. 
centiuis) of absolute alcohol; on the second day, two fluid ounces; 
on the third day, four ounces ; and on the flfbh and sixth da]^, eight 
onnoea on each day« He then returned to water for six days ; and 
then for three days took on each day half a bottle (=12 ounces^ or 
341 cub. centimes) of fine brandy, containing 48 per cent, of alcohols 
Then for three days more he returned to water." The observationa 
thus include five stag^; of water-drinking:, of alcohol, of water, of 
brandy, and finally of water. The quantities of alcohol given were 
never sufficient to produce any extreme symptoms of narcotism, as 
the object ol ilie investigation was to examine the dietetic effeeis 
onlj. The resnlts obtained were on the whole of a negaiiTe dia- 
raeter, so &r at least as any maxfeed modification of the vital pro- 
cesses is concerned. Firstly, it was foimd that, other conditions 
remaining constant, alcohol had no important influence in modify- 
ing weight. Secondly, one or two fluid ounces of absolute alcohol 
given in divided quantities in tweiity-fuur hours served to increase 
the appetite; but foiu' fluid ounces lessened it considerably, and 
larger quantities almost entirely destroyed it. Thirdly, neither pure 
alcohol nor brandy, in the quantities given, lessened the te/iiperaiure. 
Fonrtiily, judging by the evidence supplied by the characters of the 
pulse, the state of the cutaneous Tesselsy and the nature of the sphyg- 
mogi-aphic tracings, the chief action of alcohol on the circtUcUion in 
health is exerted on the ventricles of the heart and on the capil> 
laries. In the former, the rapidity with which the contractions are 
accomplished is greatly incrensf d ; and in the latter, the calibre is 
increased so that the blood flows more freely through them. Fifthly, 
the amount of urinary water is somewhat increased. Sixthly, alco- 
hol, in the quantities mentioned, produces no eflect of importance 
in altering the dirnmaUon of nUroffen by <Ae Mdneys in the healthy 
body, when the ingress of nitrogen is constant. This conclusion is 
one of considerable importance, as previous observers have found that 
nitrogen is largely retained in the body when alcohol is given, 
thereby increasing: assimilation, or, when food is deficient, saving the 
tissues from desti-uction. Seventhly, the influence of alcohol on the 
phosplioric addf chlorine^ and free adds of the wine is inconsider- 
able. Eighthly, the nervous system was not shown to be afiected by 
any evidence of increased diminution in the amount of phospborio 
acid, but there were marked subjective phenomena. Ninthly, the 
elimination of nitrogen by the bovyds was not lessened. Tenthfy', the 
dwMafMiion of alcohol from the body would appear to be a ^ower 
proce-^s than has generally been supposed. Thus, after twenty-nine 
fluid ounces of n)>solute alcohol had been taken in six days, the body 
had still traces of it on the sixth day after the alcohol was left off. 
The experiments, however, do not shew whether all the al(X)hol is 
eliminated, or whether some is destroyed in the body. 

Atnenp Schsb. — Br H. C. Wood suggests that acetic etiier 
should be employed as an antestiietic (Ammiean Jowmal <^ Ae MM- 
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cof Sciences^ July, 1870, p. 137). He bases hid suggestion on the 
iaciiily with which it products anaesthesia in the lower animala^ and 
this with mu4sli ten preTioiis itruggling than witili anlphiiric etheiv 
Over the latter it hae alao the advantage of a higher boiling pointy 
and a lower di^pree of Tolatilitf. 

Chlobopobv. — ^The effects of ohloroibrm on the irritability of 

the sensitive stamens of Mahonia have been examined by M. Joax^ 
ihuQ {Comptua Rendus, 2a Apnl, 1870, p. 948). One minute after 
the exposure to the vapour of cliloroform, these stamens became 
strongly flexed backwards, as if ill tetanus, and insensible to all 
excitation. The initability returned after free accesii of air; imper- 
Ibctlj in eight or ten minntea^ but perfeellj in from twenty-five to 
thirty minntes. When the expoaure to chloroform extended over 
two or three minatea, the same efieots were prodnced, only the re- 
turn to the normal sensitive condition was slower. An exposure of 
from ten to fifteen minutes resulted in the death of the whole flower. 

Bromal-hydrate. — Dr. E. Steinauer has been led to conclude 
from a series of experiments on animals, that hydrate of bromal is 
in the system converted, in the fii-st place, into bi )ni( foi-m, and then, 
into bromides {^Virchow^s ArchiVf July, 1870). lie fuiuid that it is 
an active toxic substance, producing in small doses (a grain and a 
half for dogs) death, preceded hy hyperamia of the nasal and ond 
mucous membranes, anaesthesia, and conyulsions. (Our own experi- 
ments, lately performed, more or less coincide with those of Dr 
Steinauer, excepting that the hyperaimic eliecta were even more 
marked. We invariably found that the smallest dose which could 
produce any impairment of sensibility in rabbits, likewise produced 
great dyspnoea and death; while the autopsy revealed an extreme 
of congestion of the luoga and respiratory passages. These 
may probaUy be explained by an impurity of the preparation, 
as it has recently been found that the more frequently hydrate of 
hromal is pnvified by rccrystnllizatioD) the leas apt is it to excite irri* 
tation of til e r< spiratory organs). 

SuLPHOVlKATES, their elimination and action. — Dr Rabuteau has 
gained a deserved reputation by his impoi-tant investigations into the 
action of numerous inorganic substances. His recent examination of 
the Bulphoviiuites in eveiy way maintains his credit (Gctztth HMth 
madewrej 10 June^ 1870, p. 356). The sulphovinates are somewhat 
unstable substances, as they gradually decompose in water, repro- 
ducing alcohol and setting free sulphates. Dr Rabuteau made some 
experiments to detormine if this decomposition occurs in the liring 
organism. He admimstered salts of this class to various aninials by 
injection into the veins aud introduction into the stomach, au^l 
mnd liiat they were eliminated by the urine partially unchanged 
and partaally in the form of sulphates. His experiments prove that 
sulphovinate of sodium is an inoffensive salt> and that when iojeoted 
into the blood it is rapidly eliminated, producing, however, very 
decided constipation. This effect s\ifro;ested that administration by 
the stomach woul l result in the jariduction of cathatBis, in conformity 
with the behavioui- of pui'gativc salts in gcneial. A lai|(e number 
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of experiments were made on man, in a state of health and of disease,, 
which confirmed his 8n|>pnsition, and demonstrated tliat in dt^es of 
from about one-quarter to t lireo-qnarters of an ounce sulphovinate of 
sodium is an efficient, milti, and rapid purgative, whose action ia 
not accompanied with griping, nor followed by constipation. 

QuiNiA, — TVto existence of a centre in the brain that more or less 
controls the temperature of the body has been proved by many recent 
obserrationB. It may also be assumed, as a result from experimental 
inTestigation, that at least in certain conditions of the body several 
aetive substanoes, aod notably quinia and alcohol, have the power of 
reducing abnormal elevations of temperature. By many pharmaco- 
logists it is maintained that this action of quinia and alcohol is 
exeT-ted through an influence on the moderating centre. In a recent 
paper, Professor Binz ( /Vac/ /^iower, July, 1870, p. 1) opposes this view, 
and maintains that the antipyretic action of quinia and alcohol is due 
to tlieir iuHucnce in diminishing oxidation. In support of his asser- 
tion, an ingenioQs experiment is described, in which the influence of 
iSikB moderating centre was removed in a dog by division of the spinal 
cord between the sixth and seventh cervical vertebne, and then a 
large dose of quinia exhibited. The previous separation of the mode* 
rating centre of warmth from the whole body did not at all prevent 
the antipyretic action of quinia. By a simihir method of research, it 
was shewu that the antipyretic action of alcohol is independent ui an 
irritation of the moderating centre'. 

Gki sE>riUM Sempervirens. — Professor Bartholow has arrivetl at 
the following results from an examination of the physiolosical action 
of Gelsemium semperviiens {l^ractUioner, October, 1870, p. 200). 
1. It has a selective action on the nervous system. 2. It acts 
ehiefly on the motor portion of the cord. 3. Its paralysing aotion 
Is due to an influence on the motor centre, and not on the periphe- 
ral nerve-fibres. 4. It produces complete antBsthesia in cold-blooded 
animals by acting upon the sensory portion of the cord ; but in 
warm-blooded animals this eflect is toxic only, and follows the para- 
lysis (partial X) of the motor functions. 

Chloride op Oxethyl strychnium. — In 1869, M. Strecker dis- 
covered anewderivativcof strychuiacomposed of strychnia -i-(C'II\^)d, 
to which he gave the name chloride of oxethyl-stryciinine. At the 
suggestion of Professor Vierordt, M. E. Yaillant examined the action 

^ It will be observed that Dr Binz asstuues it to be perfectly established that 
alcohol reduces the temperature of tiie body in pyrexia. This assumption is not 
in contradiction to the results mentioned shove as obtained by ftofessor Parke8> 
and Count Wollow-icz. The observations of the latter bad reference to the actiim 
on the healthy body only. A condition of j^jrrexia is dependent on increased oxi- 
dation of the timnes, and the researches of Bins go &3r to prove, il mdeed ihey 
ill) ii< t altogetlicr do so, that the antipyretic action of alcohol is piodticcd by the 
dinimution of this increased oxidation. It is difficult to esplam why the oppos- 
ing action of alcohol to oxidation iA not sensibly manifesto when moderate 
doBes are given in health. Still, the evidence is most convincing that in pyreicia 
alcohol usually diminishea tcrapomtnrp. The production of this Wfll-ostablished 
effect legitimately demands an eiplanutiou, aud this explanation must in the 
meantime be searched for apart from such distracting results of researches into 
the aotion of aI«ohol in health as have been obtained by Parhes and WoUowi«a.. 
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of this siibstauce, chiefly to determine if it produces uiiceus similar to 
those of the methjl and ethyl derivatives of strychnia. His experi' 
mentB appear to diew that it does so (JmmuddB PAwOomM €id»kt 
PAynoA^^rM^No. 3, 1870, p. 256), the most prominent symptom obeenred 

being pai alysis, and this being dependent on a eurara-like action. In 
addition, however, it was observed that a certain, though compara- 
tively slight, degree of strychnia action wfus ])r(><lucc<l. (Regarding 
the latter, or spasmodic action, it may be aluio.st positively asserted 
that its production was due to some unmodified strychnia. M. Yail- 
lant mentions that his preparation was obtained firom Prdbasor 
Strecker's laboratory, and was of absolote purity (une puret^ absolue). 
It is, however, necessary to remember, as has been already pointed 
out by Professor Crum Brown and myself, that a distinction must be 
drawn between chetnical and phyaiologicaJ pnrity. What wonld be 
regarded as absolutely pure by a chemist, and would be so as far as 
chemical testing is concerned, may be found to be impure by the 
physiologist, ana may be unfiiilingly demonstrated to be so by physio- 
logical testing.) 

HT06CEAMIA .HID Datioua.'— An important investigation has 
been pablished by MM. Oulmont and Laurent on the action of hyos- 

ciamia and daturia (Archives de Physiologiet Nos. 2 and 3, 1870). 
These alkaloids are shewn by their experiments to possess an action 
very similar to that of atropia, as previous researches had already 
demonstrated. The conclusions amved at are : 1. Hyosciamia and 
daturia act especially on the sympathetic nerve-system. 2. In small . 
doses they diminish the capillary circulation, and in large doses they 
cause a Tascular paralysis. 3. The arterial tension is aimmented by 
feeble doses, wliile it is diminished by poisonous doses. These effects 
are not modified by previous division of the pneumogastrics. 4. 
The number of the pu1<^ation>* is increased and their amplitude dimi- 
nished. 5. Cardiac action ia rendered regular by hyosciamia ; but 
datui ia often causes intermissions of the heart's contractions. When 
directly applied to the surface of the heart, both alkaloids diminish 
the frequency of the contractions, and then completely arrest them. 
6. They always accelerate respiration. 7. Neithiv alkaloid exerts 
any primary action on the cerebro-spinal nervous system; still 
with poisnnous doses the peripheral sensibility is blunted. 8. They 
do not inllueuce the excitability of striped- muscles, nor modify their 
structure. 9. In feeble doses they accelerate the intestinal move- 
ments, and in large doses paralyse them. 10. The general symptoms 
may be referred to modifications of the circulation. They soon dis^ 
appear, and the alkaloids themselyes are rapidly eliminated from the 
system, chiefly with the urine, 11. The dilatation of the pupil 
which they produce is due to an excitation of the grand sympathetic; 
the third nerve is unconcerned in the production of mydriasis. 12. 
Small doses usually cause a slight augmentation of temperature^ 
while large doses diminish the internal temperature. 

Digitalis. — M. Lorain's work on the pulse {Etudes de Medecine 
CUiiique, dec. (Le Pauls), 1870, pp. 327 — 356) contains an elaborate 
study of the actiuu of digitalis, from wLich we conttul ourselves with 
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abttraeting Hw"^ following ahort vlsum^ of the efibctB «f thia remedy : 
D^talis augments the fbroe of the hearty and diminisheB and rega- 
lates the beats when given in moderate doses. Too large doeea 
dutnrb the cardiac action. — Some careful ly-derised expeiiments have 

been nmde by M. M6gcvaod to determine the action of digitalis u]u>n 
nutritioii {Gazette Jlehdonhadaire., 12 Aout, 1870, p. 500); and for 
this purpose its influence on the excretion of uroa was chiefly exa- 
mined. It was found that digitalin, and especially digitalis, dimi- 
nish the urea to a ma^ed extent; and that this diminution seems 
intimatdy related to a rimnltaaeous slowing of the oiroulation» whieh 
was always caused. Another decided efifeet observed was an increase 
in the quantity of the mine. 

Yekateux vntiBE. — Dr Squarry {PtoeUitwnery Vol. nr. 1870, 
p. 211) has nndertak«i a number of olieervations with the tinctiire 
of veratram viride in order to test Oulmont's assei-tiou, that this 
drag reduces the temperature of the bidy (see abstract of Oulmont's 

paper, Joiumal of Anatomy and Physiologjt, Yol. it. p. 424). 

He failed in confirming this assertion, altiiongh su£^ciently Isiige 
doses were given to reduce the pulse motst markedly. 

Ergot. — It has been frequently shewn by experimental research 
that ergot contracts the minute arteries, and so increases blood- 
pressure. These points are elaborately confirmed in an investigation 
by Dr. Ch. L. Holmes [Archives de Physiulogie, No. 3, 1870, p. 384), 
who examined the effects on the circulation of the aqueous exti'act^ 
or egotin of Bonjeau; in the first place, by observations on the ves> 
sels of the web and tongue of frogs, and subsequently by expeiimenfe 
on warm-blooded animals with the haemadyuamometer. From the 
data thus obtained it is concluded : Ist^ that ergot contracts the 
minute vessels by an action on their muscular walls ; 2nd, that this 
contraction augments the blood-pressure in tho large vessels ; 3i\1, 
that previoiiii divLsion of the vaso-motor nerves does not prevent the 
diuiinutiou in the caUbre of tlie mmute ves^sels ; and -ith, that this 
effect is also produced in the vessels of the lungs, whereby a tempo- 
raiy diminution in the pressure of the ^temic arteries is produced. 
This last result is an interesting one. It at first appeared unexplain- 
able and contrary to expectation, and M. Holmes has devote a con- 
siderable portion of his paper to its elucidation. He found that 
when a solution containing fifteen grains of the extract was injected 
into the jugular vein of a dog, the blood -pressure almost immediately 
fell with great rapidity^ continued depressed for several seconds, and 
tlien rose uutil it reached a level higher tii;.tn it possessed befoi-e the 
ixgection. This rapid primary descent was the remarkable and unex- 
pected phenomenon. At first eighty it seemed explainable by the 
sudden contact of a foreign substance within the interior of the heart 
Many ingenious expeiiments were made to confirm or disprove this 
supposition. Other substances, in themselves innocuous, as water 
anfl solution of carbonate of soda, were substituted for the solution of 
I'l got, >mt their injection was not followed by Hudden diminutuju of 
preaaiue. The injection of the ergot solution was then made iuXaj a 
vessel at a distance from the heai\ and experiments weie also per> 
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formed in which the caidiac nerves were divided previoasly to the 
exhibition of er^ot ; but the descent of the pressnie-eurve still oo- 
enired. It uras wen eaggeeted tiiat a oontraction of the polmonary 
yecBels might explain the pheDomenoD; such contraction impeding 
or even preventing the passage of blood intt) the left heart, and so 
diminishirig the flow into the arteries and lowering their tension. 
M, Holmes ado})ts this as the true explanation, and cites in its sup- 
port the production of the same rapid dijuiuution of pressure hy the 
injection of powder of lycopodium, and by ligature of the portal vein 
and the inferior vena mmw. 

YACXJntB-TiBUfl. — The analogies between vaedne-virDs and ordi- 
nary fer mente are occupying the attrition of M. Melseiis, who has 
lately sueoeeded in proving that the former substance resembles 
alcoholic ferment in being able to withstand the influence of an ex- 
tremely low temperature {Cov^jyf^tH RendvH, 4 Julliet, 1870, p. 73). 
Four sealed capillary tubes containing the virus were inclosed in a 
tube of thin glass, and this wujs inserted into a large tube filled with 
solid carbonic acid. By adding to the latter, from time to time, fresh 
quantities of solid carbonic acid and refrigerated ether, a temperatnre 
of - 78" cent was maintained for an hour and a half. The properties 
of the virus were then examined by inoculations in children, by 
Dr Jacobs of Brussels, and found to be unchanged. Melsens 
proposes to ascertain whether vaccine-virus resembles aicuhol ferment 
in susceptibility of self-reproduction outside the body ; and wo look 
forward with interest for the reimlts of these experiments. 

Action OP VARIOUS principles derived from Bile. — MM. Feltz 
and Bitter conclude from a large series of experiments {Journal de 
FAnatomie et de Physiologie, No. 3, 1870, p. 315) that the salts of 
the biliary acids have an undoubtedly poisonons action, due to their 
power of dissolving the blood-corpuscles ; and that a similar action, 
though of less activity, is possessed by taurine, glycocol, choloidic acid, 
and dislysine. Very slight physiological eilects were produced by 
bilirubine, and biliprasine. Cboiesterine appeared to be physiologically 
inert, but still it was capable of causing disturbance to the system by 
bdng precipitated in the blood, and so prodnoing embolisms. 

The action of Alkaues 6v the Body. — ^Many therapeutists, adopt- 
ing the teaching of Mialhe, maintain that alkalies are powerful oxi- 
dizing agents, which augment the excretion of urea and carbonic add, 

and excite the circulation. If their action be such, they ought to prove 
valuable remedies in glycosuria and albuminaria, and indeed act as 
general tonics by improving the nutrition of the body. Experience 
has, however, shewn that this is not the case ; but until recently we 
liaFe had but a^vagae notion of the changes produced in the body 
l>y alUine remedies. Some observations recently made by MM. 
Babuteau and Constant {Complm Mendusy 18 Julliet, 1870, p. 231) 
supply us with definite facts regarding the action of these remedies, 
and harmonize in a remarkable manner the teachings of experience 
with those ot ticientific research. From cai*eful observations made on 
theuiselvc:^ aud on patients, these experimenters have found that 
bicarbonate of potash or soda invariably diminishes the excretion of 
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urea (from 20 to 25 per cent), reduces the rate of the pulsatloiiSy and 
lowers the temperature ; effects which prove that oxidation is dimin- 
ished and not incieafled. These results strictly accord with general 

experience. They likewise explain hovr certain stibstiinces, snch as 
arid fruits, act as refrigGrants ; these fruits producing alkaline car- 
bonates in the system^ which diminish the temperature by diminish- 
iog oxidation. / 

The influence of section of the cervical Pneumogastrios 
UPON THE ACTION OF Emetjcs ANi> Catuautics. — Au extended series 
of experiments has been performed by Professor Horatio 0. Wood 
{American Joum. of $he Med, Seienees, July, 1870, p. 75) to solve 
the above problem. The solution he proposes may be briefly stated 
as follows : 1. In the niajoi ity of ctises, division of the cervical 
pnenmogastric?? absolutely arrests free gastro-intestinal secretion, 
emetica and cathartics being ])owerless to produce it. 2. Tins arrest 
is not due to any diiect iniiuence which these nerves have upon, 
the intestines or its cnrculation, but is owing to two or three other 
causes : accumulation of carbonic acid in the blood, interference with 
the circulation in the lungs causing congestion in the portal system, 
and possibly nhock. 3. After division of these nerves the action of 
emetics and cathartics is completely prevented. 



BR BEUNTON'S REPORT. 

Jfervous S^$§em, 
Cause ov CoNvmiSiovB. — ^Hermann and Escher (P/Uge/s Arek. 
UL 1, reviewed by Rosenthal in CentraJMatt, p. 421) find that if the 
Tense cava and azygos be tied, and those in the vertebral canal stop- 
ped between the 2nd and 3rd thoracic vertebne, convulsions occur 
just as if the arteries were tied, and were preceded by weaker respi- 
ratory movements if the animal were firat rendered apnojic. The 
experiments were made on cats and did not succeed in rabbits. He is 
uncertain whether the convulsions are due to alteration of the brain- 
substance, or its irritation by products of decompodtion in the blood, 
and thinks this is to be decided by imssing a stream of some indif- 
ferent fluid through the vessels to rt-move these products. O. Nas«?e 
{Centralblutty 1870, p. 273) ha.s })erforraed experiments of this soi-t; 
passing a Go per cent, solution of Na CI into the vessels of au intes- 
tine, he found that movements which had begun in it after stopping its 
supply of blood were arrested. On passing a siaiilar solution upwards 
into the abdominal aorta with a pressure of 120 mm. Hg, at the 
same time ligaturing the ascending aorta and opening the ventricle 
to avoid congestion, respiration continued for two minutes, but 
became slower and more superficial; in half a minute more reflex 
action was abolished, but there were no convuiaions. He there "ore 
concludes that the want of oxygen is no irritant to the nerve centres, 
and the effects whidi ansmia of them produces are due to the unre- 
moved products of tissue change, especially CO,, and perhaps to it 
alone. As an increase in the amount of oxygen in the blood dimi- 
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nkhes nervous excitability (in apnoea, liosenthal and Loube) and a 
lessened one increases it, Nasse thinks ^v-itb Hermann that when 
the O is diminuiied, an atnoont of CO, which noimally would have 
no effect, will act as an irritant, and prodiice the dyspnoea noticed by 
Pflii<i;er when O in the blood was diminished without the CO, being 
increased. 

Rosenthal thinks that this does not prove that the source of ini- 
tation is in the blood and not in the brain-substauce, au automatic 
excitations are due to chemical processes in the ganglionic cellSf and 
the totttl deprivation of noqxishment when blood is replaced hj Na CI 
renders tham incapable of action. 

Epilepsy. — Brown Sequard {Arch, de Physiologies iv. 51G). In- 
complete section of the nates and cerebral peduncle of the right side 
produced spontaneous attacks of epilepsy, and these could again be 
excited by irritating the skin of the face and neck on the side oppo- 
nite to the lesion, instead of the name side as when the fits were 
cansed by section of the cord or tlie sciatic nerve. On laying bare 
the trunks of the nerves going to an epileptogenc zone {Arch. 1869, 
p. 217), he found that the irritation of tlitj w ound caused the epilep- J 
togene power immediately to disappear, so that iiritatiou of Uie skin 
no longer produced a convulsion. y 

In a guineapig, where one of the posterior columns of the cord # 
was cut in the neck between the first and second pair of nerves, the 
epileptogene power was developed in nerves on both sides of the lesion, 
that i& in the skin su])}>lied by tlie trigeminus above it and in the * 
2nd, 3rd and 4th cervical pairs below it, the irritation being ])ro- 
bably transmitted from the wound to a pait of the nervous centre, 
and thence reflected to the skin, to whidi it gave an epileptogeue 
power. 

Cause of cwmc Convulsions. — Nothnagel {Virchows Archiv^ 
XLix. 2G7) thinks that the ejjileptiforra convulaions which occur 
when a mammal is decapitated, and which again occur, though weaker, 
when a cut is afterwards made through the cord, are due to reflex 
action produced through the grey substance of the cord, as ai)£eniia of 
the cord does not give rise to movement, and mechanical imtntioii 
has no effect on the anterior colunn.s. When the central end of the 
divided sciatic nerve in a frog is irritated by an induced current 
shortly after decapitation, movements occur in the other leg only on 
the application and removal of the electrodes, the leg remaining quiet 
during the continuance of tlie stream ; but when this was done 
24 hours after, clonic contracUons occurred, shewing that continiLOua 
irritation of a peripheral nerve produces rpjlcxlii clonic contractions. 
He explains the increased irrit;\bility after 24 hours, as well as the 
diminishcil t^enBibiUty of the tlvin .shortly after division of the cord, 
by supposing that there are inhibitory centres in the cord whose irri- 
tability disappears sooner than that of the reflex centres. 

Inhtbttory Nerves in Skin. — Fick and Erlenmeyer {PJluger*8 
ArchiVf III. 326) found that if an isolated nerve of the skin be irri- 
tated, or if the skin itself be strongly irritated by concentrated 
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mineml acids, tetanic contractiou of single muscles %vas produced in* 
stead of the oidinarj co-ordinate movements which usually follow 
irriiation of the skin. Hck thiuks that inhibitoiy fibras which pro- 
Tent the irritation from acting on oo-ordinate reflex centres proceed 
from the skin as well as exciting fihres, but the former are only 
brought into action by strong irritation of the skin or direct irrita- 
tion of the nerve itself 

KON-IRRITABILITY OP THE AMTBBIOR COLUMNS OF THE CoRD. 

Huizinga (PJluger's Archiv. in. 8 1 ) and Aladoflf (BiUl. de VAcatJ rh- 
iSf Pf'tersbury) under E. Oyon's direction, found that mechanical and 
electrical irritation of the anten'nr columns linrl do effect nnVss the 
anterior roots were likewise ii-ritated or the posterior columns and 
grey substance imperfectly removed. If any trace of the grey sub- 
stance remained, contractions were piXMiuced, and Aladoff therefore 
thinks it irritable though the anterior columns are not. 

Ok the wabmikg of Nerves and Nerve-centres by irritation 
OF SBN80BT AKD 1C030B Nebtes (Schif^ Arck, de PkjfMogie^ IXL 
323 j and iv. 451)i 

LATBifT PERIOD OF THE Yaovb. — Donders {Frocea-verbaal Ak, 
V, Wetmaehappen U Amtierdam, 1869-70, No. 3. CmfiralblaU, 408). 
— If the vagus of a rabbit be irritated hj a shock from an induction 

• coil, there is a latent period of '17 of a second, so that if the next 
heart-beat would naturally take place within this period it ia not 
retarded. If the shock occurs earlier, retardation takes place, and 
increases quickly at first, and then slowly, till the time between the 
shock and that of the next natural beat would be "43 of a second, 
and then decreases till it is '53, which is equal to a heart period -30 
ploB the hitent period *17. Opening and shutting a oonstcuat stream 
has a similar but weaker action, and the lat^t period is *203. 
The action of ascending and descending currents corresponds with 
Pfluger's law. When a constant current is passed through the nerve 
and it is then irrit^ited by an induced current, irritability is markedly 
diminished at the positive pole but not increased at the negative, 
and there is uo action on ^e heart corresponding to Kitter'a teta- 
nus in muscles. 

Relation of Tactile Power to the mobility op parts. — 
Kollenkariip and Ullrich (Zeitschrift f. Bioloijit, vi, 37) at Vierordt's 
de^e made experimeuls uu lUe tactile sense in the arm, which con- 
firmed and extended in detail those of E. H. Weber. Fit>m these 
Yierordt deduces the law (PflUger*8 Areim^ n. 297, and ZmiKh./. 
Bud, TL 53) that the delicacy of touch in a part of the skin la the 
product of two Actors; one variable, being })roportional to its dis- 
tance from a joint or amount of mobility when the joint is in action; 
and the other constant, bein*]^ the tactile delicacy cf the skin, imme* 
diateiy over the axis of the joint itseil. 

On Trophic ^N^ebvss. — ^BoUeston (QuarteHy J<mrnal qfSeimoe), 
p. 200. 

On the Nerves of DBOLUTmoN. — ^Waller and TxevoBt (Attk. 

de Fhysiologie, lu. 343). 
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Ow ELECTROTOirns. — (Joldzieher (Pf uger^i Arch. iv. p. 240). 

Rapidity of coNDT^rTiON is MoTOH Neetss of Man. — ^Flaco 
(PJluyerii Arch, vil 424). 

Ear. 

Function of the semicircular Canals. — QoM?. (P fingers Arch. 
1870, III. 172) repeated Flouren's experiments on the destruction, of 
the Beoiicircular canals iu birds and rabbits, aud Browii Se(|^uai'd's on 
tiie section of the aoooatic nerre in frogs, and obtained the same 
peculiar moYements and loss of the power of balancing. He beliem 
that the pressure of the endolymph on one side or other of the semi- 
circular canals, varying with each motion, enables the animal to judge 
of the position of its lipad, nnd ihnt pight and muscular sense ai'o 
insufficient for this purpose when tiie endolymph has escaped, and 
that the peculiar movements are caused by its elibrts to get its head 
again properly balanced. The movements of the body are only 
secondaiy^ the animal being unable frcmi the position of its head to 
judge of its lelation to surrounding objects. 

YiBRATrosB m thb Goorlba aiid xoTEMEm or trb AimnoBT 
Bones. — The absence of Gorti'a rods in birds and amphibia led Hen- 
sen to suppose that the vibrations of diflerent portions of the lamina 

spiralis corresponded to different tones. Ilelmholtz {fJeidelherg. 
Beneht, v. 33) has investigated the possibility of different parts of 
such a membrane vibrating alone, and fin Is that they can if the 
longitudinal be very small compared with the transverse tension, and 
thus supports Heik8en*s hypothesis. Buck (ffeiddb, Ber* T. 63), 
nnder Helmholt^s direction, fonnd the vibrations of the auditory 
ossicles when the deepest tone of a syren was conducted into the 
ear were hardly visible and showed maxima at different pitches. 
The excursions were r-}^, ^V^mm. The vil>rations of the heads of 
the malleus and incus were parallel and neailv |M/r}M iirlif\il;ir to their 
axis of rotation, those of the stapes nearly perpendicular to iUs plane, 
but so that the whole stapes seemed raised. 

Eye. 

Circulation in the Eye. — From experiments made in Donders* 
labonitory Dobrowolsky {CeTitralblatt, p. 305) found that the slightest 
pressure on the bulb of the eye caused emptying followed by dihita- 
ttons of the veins snrronnding the entrance cSf the optio nerve; and 
that their pulsation in the dog, though modified by all exertions, is 
easentially dependent on the pressure of the muscles of the eyes and 
eyelids, disappearing when these are divided or paralyzed, and has no 
connection with accomniodation. Ordinary respiratory movements do 
not afiect it, but the veins swell when these are impeded or stopped. 
In the human eye accommodation ibr near objects causes diminution, 
and for distant ones enlargement of the veins. The venous pulse 
di&dn from that in the dog; for while the latter lasts about six 
seconds, the former corresponds to the beats of the heart, the veins 
diminishing just before the radial artery expands. Bonders thinks 
this pulsation in man is due to the pressure on the veins being 
increased by the expansion of the arteries at each cardiac pulsation. 

14—2 
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Papers on Acoommodation by Adttumk. — CetvtrcUblaU, 292, aoid 

Woiiiov, reviewed in CenlrulUaU, 478. On Motkhent of the 

Iris, by Engelhardt^ WUnimrg. UtUenu^, iv» 296, see Ce>UraU)laU, 

478. On Intermittent Ijuutation of the Retina. rjluger*s 

Ar<^ ly. 214. On Taste. Schifi leyiewed in CeiUralbkM, 330. 

Vascular System. 

First Tone of the Heart. — 0. Bayer {Arch./. IJeilk. 1820, 157) 
passed water under diiferent pressiu*es into the apex of the heart, and 
found that when the te&einn war Bnddofilj increased the avriculcK 
▼entricnlar valves produeed a tone if the heart were healthy, hat any 
insufficiency of the valves, whether due to altefations in them or the 
mtiHCular substance of tlie heart, invariably prevented it. He con- 
siders that this tone diff i-s in its' nature from the first tone of the 
beait, which he holds with Ludwig and Dogiel to bo muscular. 

AcTiox or Respiratiox ox Circulation. — Hering and TTorwath 
(Wimi. iyilz. Ber. Math. NaL CI. 2 Ab. i. 829) think the oscillations in 
arterial pressui'e noticed when an animal is curarized, and ai tificial 
respiration stopped, are due to oeoillations in the innamtioo of the 
Taao-motor li^tem which is not paralysed by curara, and that they 
are co-ordinated with respiration \Mi&ewegungm\ as they correspond 
with the traces of respiratory movements or twitch^ in limbs which 
occur when the animal is imperfectly curarized. They are independent 
of the heart, as they occurred when a ligature se] iT-atpd it from the 
vessels, or even wlien it was replaced by a small puniping appaiatus. 

ClBCCrLATiON IN Muscle. — "W. Sadler {Ludwyfs Arheitcn^ 1870). 
The rapidity of the circulation in muscles under different conditions 
was measured by the amount of blood which flowed in a given time 
from the vein coming from it. The muscles used were the flexor carpi 
{Handheuger) and the biceps femori& The animals were narcotized 
with morphia or eurara. In the normal nuiscle at rest the ciiculatiou 
is extremely slow, the amount of blood flowing from its vein being 
many times less than that from a skin-vein of similar size. When the 
nerve is divided no change is ]>Twhiced in the circulation in either 
muscle if the animal be narcotized with curara. If morj)hia be em- 
ployed it remains likewise unchanged in the flexor carpi, but is in- 
oreased in the biceps. The cause <^ this he is as yet unable to decide. 
The results of tetaniztng the nerve were the same in both muscles, but 
differed according to the narcotic. When morpihia was used, initation 
of the nerve, either intermittent or tetanic, generally produced an 
increase in the flow, which sometimes attained its maximum during the 
contraction of the muscle, sometimes not till after it had again relaxed, 
but in no case did the rapidity remain long the same, but constantly 
Taried even when the muscle remained in a state of tetanus. The 
same was observed when the muscle was prevented from contracting 
while the nerve was irritated, thus showing that the quickened stream 
was a result of the dilatation of the aiteries and not connected with 
any change in the form of the muscle. It is difficult to ex|>lain these 
phenomena by the action of dilating and contracting vaso motdi nerves; 
it can be dune much more easily by supposing that the musculai- wails 
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of the vessels can be made to contract by the action of O on them, 
and this Ludwig prefers to do. This hypoblietjis is strengthened 
by the &ct that wlusn the aninml -was poisoiied hj curara — whi(£, while 
paralyzing the motor, leav« the vascular nerves intact— irritatioti of 
the nenre produced no alteration in the blood-stream ; it remained oil 
the whole unaltered so long as artificial respiration was well kept np. 
As soon it Wiis suspended, however, the ra]>idity of the stream 
increased, again becoming slower when res[)iration was renewed and 
the blood regained its arterial colour. A somewhat similar fact was 
observed in a deteched mnaelo (not poisoned) through which an artifi- 
cial sti^m of blood was passed. During tetanus there was generally 
a diminutilou in the stream, aHer it an increase lasting for some time. 
The oftener that tetanus and rest alternate the slower becomes the 
stream, bub it may be again greatly quickened by stopping the 
supply of blood for half an hour, and thus pro<lncing local suffociition 
of the muscla The colour of the blood in Liie experimeuts with 
morphia is albO noteworthy, as that which streams rapidly out after 
the tetanus is over is very dark, while that at the begiuuing of 
tetanus is often clear red like that in the vein of an irritated salivaiy 
gland. The author concludes that while this latter fact shows that 
the above-mentii lied explanation is not universally applicable, the 
former tends to support it; and draws particular attention to the 
impoi'tance of the slow stream in the muscle at rest, its being washed 
out with blood after each contocUon, and the great consumption of 
O, for the tiasue-ehange and temperature in musde, and of the 
sudden alteration of the circulation in muscle for that going on in 
other vascular districts. 

Influence of Closure of the Cabotid on the Circulation. — 
^awalichin {Centi-alhlaU^ 483). In curarized animals (cats) with 
divided vagi and sympathetics, ligature of ono c uotid has comparatively 
little action on the circulation, but ligature of both causes a quickened 
pulse, and au increase in the blood pret-sure ^oO per cent.) equal to that 
produced by compression of the aorta below the diaphragm, or irrita- 
tion of the spinal cord after division in the neck. This is probably 
due to irritation of the vaso-motor centres and consequent contraction 
of the arteries in the body, as it does not occur if the spinal cord be 
previously divided. 

Lanbois (CeniralhlaUf 433) describes a gas sphygmoscope consist- 
ing of a shallow metal trough 6 centimetres long by 1 broad, and 
having a small pipe connected with each end. One of these is knee- 
shaped and ends in a point. Gas is passed through the apparatus 
and lighted at the point of the tube, and the vaziations in the size of 
the flame correspond to the beats of the pulsa 

CSosoBBnoK AFTER LiGATUBE OF Abtebies. — ^Brown S^juard be* 
lievcB {Arx^ de PkjfM, nr. 518) that the congestion observed in the 
kidney, spleen and part of the intestine, when the arteries supplying 
them are tied, is due to the destruction of the vaso-motor nerves 
running along the arterial walls, and consequent dilatation of the 
small vesse ls which they supply by a reflux of venous blood. In other 
organs wlicrc there is a certain amount ot collateral circuiatiunf 
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no i*eflux of blood takea place from the vein'?, but the supply from tlie 
arteries being diminished while tlic j^aralyzed arteries are larger than 
usual, it stagnates in them and becomes charged with CO,. This he 
thiaks is the cause of convulsions noticed after ligature of one carotid 
trunk in man. 

On the Production or GEdema. — Ran vier ((7om/><.i?c»rf., 1869) 
finds that obstruction to venous circulation is not sufficient to pro- 
duce ffidema if tiie vaso-motor nerves remain uninjured. Ligature 
of the vena cava inf«ior below the diaphragm in a dog causes cold- 
ness of the posterior extremities, but no oedema. If one sciatic 
nerve be cut, the vessels of the corresponding foot become fiill, the 
foot warm, and oedema appears in about an hour. 

That this effect is not due to section of the motor nerves of 
the musdes, hut to that c$ the vaso-motor fibres running in the 
sciatic, is shewn by the fact that when the vena cava was tied, the 
spinal canal opened, and the last three roots of the lumbar, and all 
those of the sacral nerves were divided on one side in one dog, and 
the cord divided above the lumbar enlargement in another, complete 
j)aralysia was produced; but in neither case did cedema occur, though 
the animals survived 15 and 20 liourd respectively. 

On the Circulation in Inflammation. — Riegel {CeiUralblaU, 
p. 450) used as a standard of comparison for the rapidity of the cir- 
culation an artificial stream passing through the eyepiece of the 
microscope. He found that if the sciatic nerve were divided in a frog 

no effect was produced, but if the central end 'were irritated by an 
induced cutTent, tlie rapidity of the circulation increased and the 
lumen of the arteries diminished up to a certain j)oint, at which 
they remained nearly coustcint so Ions: as the current lasted, and 
then returned to theii* normal, when ii was discoutiuuedj more 
slowly, however, if it had lasted long. Irritation of the nerve never' 
caused contraction, but sometimes dilatation of the vans. If the 
cuirent lasted long, oscillation in the calibre of the arteries was ob- 
served both during its continuance and after its stoppage. Applica- 
tion of croton oil causes fii-st contraction of the arteries and rapid 
circulation ; this gives place gradually to dilatation, and the sti-eam 
returns to its normal rapidity, and then becomes slow, and the large 
veins dilate. Slowing begins in the capillaries and small vdns, 
in some of which stasis may be present, while the rest of the dreula^ 
tion is rapid. Division of the sciatic seems to diminish the primary 
quickeniug and somewhat retards stasis, while irritation of its central 
end retards the occurrence of slowiog and stasis to a very great 
degree. 

Strieker and Korris {Studien aus dem Inst. f. expt. Pathol, zu 
^Vie7l), in a most interesting research on inflammation, found that 
three hours aftt^r the application of uiti-ate of silver to the cornea of a 
frog, the bnmdied cornea corpuscles were enlarged, granulated, and 
had a double nucleus. Sluggish movements were seen, and made more 
active by passing a constant siaream of serum over the oomea. A. 
few hours after, clumps of cells are seen with numerous nuclei and 
some with vacuoles. In 15 — ^20 hours the cornea corputjcles have 
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8 — 10 nuclei; one often Hut, the others small, round, and moveable, 
like white corpuscles {Wandercdkn). The branched corpuscles then 
disappear and aie snooeeded hy bodiei with nnnwrons nudei, whioli 
tiiey think are a tmnBition to white corpuscles. They time think 
that pus corpnfldeB are formed from the tissues in the part^ and do 
not simply 'wander out of the vessels. Their non-formation in the 
tissues of the fvogr after re|>lacenient of the blood by Na CI solution 
they think due to the disturbance of nutrition. 

Strieker saw the colourless corpuscles in the inflamed tongue of 
a firog become fissared and then divide^ The Becondazy oelb thus 
formed beeame also finnred, but he did not see them divide. He 
also obserred in the connective tissue corpuscles of the tongae a 
similar fissure but no division. Complete division was however 
noticed in an epithelial cell in an inflamed cornea. To nhcw that the 
alteration in cells in inflammation is due to the alteration in their 
nutritive supplj', he placed a healthy cornea in the same condiLiuiia as 
an initalied one by cutting it out, placing it over an irritated one^ 
and sewing up the eyelid over it In 24 hojors it too was inflamed, 
and oontaiQed pus corpuscles. That these were formed from the 
tissue and had not wandered in, was shown by washing one half of 
a cornea with distilled water which would ;ilter ita nutrition but 
present no obstacle to tlie whit<; cells, and then treating as before. 
The washed half contained few or no white cells, wiiilc iu the other 
half they were abundant. 

Pioot, " On Inflammation,'* C<mpt. Send, Lxz. 1367. ^Heller, 

«<0n Inflammation," CentraXtiaU, 310. ^Lorain, *«0n effects of 

Blood-lettiiig," Jour, d^Anat. iv. 337. 

Tschaussow (CentralblaM, 305, and 402) saw in the web of a frog, 
where the circulation had retuined nearly to its normal condition 
• - ,after irritation 7 days before, a pigment-cell in a vein adhere to its 
wall, slowly creep through it and then move about outside. While 
moving about it diyided into two, each of which moyed like the firat. 

Sesptratory S^dem, 

Respiration in Fishes. — Gr6hant {BibLdeVEc. des Iiautes eludes, 
Sect. d. aSc. JVal.y 1809, 299) finds that fishes in a limited amount of 
water take up all or nearly all its O, and give out a greater amount 
of CO,, BometimeB twice as much. Kitrogen h sometimes taken np, 
Bometimee §pl?en of^ but if the swimming-bladder be extirpated it re- 
mains unchanged. Qr6han<^ *^0n absorption of 00" Camjfi, £end, 
ULZ. 1182. 

AonoN OF mwFEaxav Gases on BBSPiRATioir. — ^Bems (Nechrl 
ArtMv. T. 179; CmiiraXfillaUt 388) thinks CO, acts as an exciter of 
respiration directly on the vagus ends in the lun^ and also in the 
blood. The first action is abseut when the y:\<i} are rendered inactive 

by apnoea. On Respiration in Sheep," Menueberg, Schuiae, 

Macker, and Brun, CentralblaU, 353 and 369. 
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Secretion. 

Action op the Sympathetic ox tttf Skoretion op Urine. — 
M. Peyrani (Contp. Fmyl, LXX. 130*)) f ti mated tlie urine before, 
duriog, and after mitiitiou ot tlie sympatiietic in the neck both cub 
und uncut, with constant and induced currents of all strengths, and 
concludes: L That the anumnt of mnue and nrea increases in pro- 
portion to the strength of the current 2. When currents of the 
same str^gth are nsed, the induced increases the secretion of urea 
and urine much more than the constant current. 3. "When the 
sympatlietic is e^it but not irfifatp<l tin* urine and urea sink to a 
iiiinuiiuTn. 4. When the peripheral end of the cut Rympathetic is 
galvanized, the amount of urine and urea ascends much above the 
normal, but ia aiwajrs below that obtaiued by galvanizing it before 
cutting. 

Excretion of Urea by the Kidneys. — Grehant de VEc. des 
luitUes etudest Sec. d. Sc. iVa<. I. 2G5) fouud after exti»|>ation of the 
kidneys or ligature of both ureters (in dogs), that the amount of urea 
in the blood was greater than uotmal, and increased steadUy after the 
operation. He iSinks that ligature of the uretens, by causing disten- 
tion of the pelvis of the kidney and stoppage of the circulation, destroys 
the functional activity as much as extirpation. Comparing tlie blood 
of the renal artery and vein, he found that the blood of the renal 
vein constantly contained less urea tlian that of the artery, the differ- 
ence being greater when circulation is «lo\v, but after ligature <*f the 
ureters the amount in the venous blood was exactly liie same as in 
the arterial He therefore concludes that the kidneys excrete but 
do not form urea. 

Hydhubia.— Eckhard (BeUrclge, vi., Jl^ift I. p. 1) finds that 
hydniria produced by the inhalation of CO ^^Schmieiieljerg's method) 
has the same characters as tJiat produced by puncture of the door of 
the fourth yentride. The uiine Is mudi dearer and more abundant 
than that secreted after simple section of the splanchnica This 
secretion, though iudependent of section of the splanchnic, is greatly 
increased by its division previous to the inhidation of 00, and can be 
com|)Iet<jly stopped by its irritation. Irritation of the exposed spinal 
cord after division of the vagi and the splanchnic lessened the secre- 
tion, which rose slowly afterwards, and did not attain its normal. As 
this might occur through a reflex inhibition of the exciting centre 
nerves, it is not certain whether other inhibitory peripherical nerves 
than the splanchnic exist or not.- 

The h^druria has no connection wiih the Tago-sympathetio trunk. 
It was often produced after division of both splanchnics and all 
nerves going from the sympathetic cord to the kidneys. Attempts 
to prnducG hjdruria after section of the spinal cord gave no positive 
result ; when it had been already produced, division of the cord at 
the sixth cervical vertebra sto|)pc<l it. It is therefore probable that 
CO produces it by irritation of a nerve centre above that point. 

Composition op Urine after Section op the Spianchnics. — - 
Knoll (I£c&luard*8 BeUrUffe, vi. H^l i. 41) finds that when the splanch> 
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nic is cat on one fdde the urine eeeretecl by that kidney aa compared 
vith that of the other one whose nervea are intact, has a specific 

gravity which is somewhat, but not much, lower, and has no direct 
relation to the increase of mi no. Its solids, and especially urea, 
though less relatively to its water, are absolutely greater; unci this 
absolute increase i« larger, the greater the increase in nriu© secreted. 
Albumen appears in the urine, and its reactiou changes, but these are 
not due to division of the splanchnic, as they sometimes appear pre- 
yiouslj. The cihaDge from acid to alkaline is due in part at least to 
a fixed alkali. 

Origin of DrABETFs. — Lnsk (Xeiv Ynrh Med. J(ytimal, July 
1870) undertook a series of experiments with tho view of confirming 
Pary's, but carae instead to the followiug conclusions. Tlie blood of 
the general system in carnivorous animals confined to a nitrogeneous 
diet contains appreciable quantities of glucose, not only during diges- 
tion, but even after fasting a considerable time. Under strictly 
pliysiological conditions the blood of the right side of the heart 
contains from \ to \ a grain of glncose per fluid ounce, a qnantity 
2 to 4 times greater than that in the jugular vein. This indicates 
a considerable amount of sugar in the pure hepatic blood; and 
although in diabetes the sources of sugar may be various, the chief 
one is the liyer. In a foot-note he notices two cases of diabetes in 
which sugar disappeared from the urine after inhalation of oxygen. 

Eckhard {Bdtriige^ VI. Hefi I. p. 22), while expressing his belief 
that the study of diabetes occnri'ing afk'r curara poisoning can 
throw very little light on the i)atlio]ogy of the disease, gives as Iiih 
experience that w^hen a solution of curara of about 2 per cent, is in- 
jected in doses of '5 — 5 Cc (beat 15 Co"), a wcU- marked diabetes 
8i>oner or later invariably appears both in dogs and rabbits. It 
generally lasts only a short tim^ and will not be perceived if the 
expmment be not long enough continued (one or two hours). It 
may continue after the effect of the curara has passed off, and volun- 
tary respiration begun. lie believes that the occurrence of diabetes 
after extirpation of the superior cervical and Hemilunar (cceliac) gan- 
glia is not due to their aOse/tce, but to some other cause, as lie has 
repeatedly eztiTpated the superior cervical ganglion, and diabetes 
never occurred, but he has found it after simple wounds. After ex- 
tirpation of the semilunar ganglion it was only in rare cases that 
sugar was plainly found in the urine, while after oj^erations near 
the ganglion which did not injure it, sugar was present in consider- 
able quantity. He had come to the conclusion (JJeiL iv. p. 11) that 
puncture of the fourth veutiical jaoduced diabetes through the 
BplanchnicSy but found an opposite statement by Frits {Gttz. Seb(L 
1859, 264, 294, 344, 374). As he conld not discover anything about 
the experiments on which tlii:. statemeut rested, he did not rei)eat his 
own, but took up the question whether, in general, diabetes is possi- 
ble after section of both splaiichnics'? For this purpose he used 
Schnuedi berg's method of producing diabetes by inhalation of OU, 
and found that in dogs it produced diabetes after section of both 
splanchnics. In rabbits it did nob produce it either after or before 
section of the splanclinic:?. 
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Miecdlaneoua. 

Engelmann (PflUger's Arch. ii. 243; and X&lerl. Arck von Genees 
en Naturkundef v. 1) finds that the fresh ureter appears homogeneouSy 
the oellB compoBing it only beeoming virible when it is dying. Peri- 
staltic moyements continae in pieces which have no ganglion cells. 
GontTBotioiis can only be produced by direct irritation of the mnscular 
substance, and not of the ganglia or adventrtui, and they will not / 
})tiss over an injured part. He therefore considers the whole ureter 
as physiologically one structure ; the wave of contraction pasiies from 
one part to another without the intervention of nerves just as it 
would in a single involuntary musoolar fibiu Ciliary mov^ent he 
thinks is also propagated in this way, the fresh cells being continuous 
witih one another. He considers the movements as automatic, that 
is, occurring without visible external initatioiL like aouBboid move- 
ments in the cells. 

Euf^elinann, On Tetantts, ON Opening and Shutttno, PflUger^a 

Arch. 111. i03. On Negative Oscillation in Muscle, Lamansky, 

rjlugei'9 Areh, in. 193. ^Pei^-exibtkivob of a Cubrbnt ik Mubcu^ 

J. Worm MttUer, WUrz* Untenadtiimgent rr, 181. ^Hwmann, Oh 

THE Causes of Electrohotor Appbakavceb in Muscles, Ffl&ge^i 

Arch. III. 1. Schiff, On the Non-existence op Electric Currents 

IN Nerve, reviewed in CentralblaU, 421. On Exhaustion tn 

Muscle, Volkuiann, PJluger's Arch. Vll. 372, Schenk, Action ov 

Cold on Elementary Organisms, Wien. ^itz, Ber. MvUh. Xat. Cl^ 

Abt IX 1869. Engelmapp, Chr PltoroPLASM, Pjluga^B Arek il 

307. Herwath, AcnoH of Cold, see Ceniraiblaiit 414, and On 

Animal Heat, 546. Jacobson and Leyden,0N Fever, Centralblaiif 

259. ^Simons, On Fall of Temperature, Centralblatt^ 414. 

Naunyn, On Fever, T)u Boiss Arch. u. 1513. Dnresk, On the 

I'lloUUCTlON OK Ali l lFICIAL INVERSION OF ViSCERA BY HEATlNa DIF- 
FERENT Parts of the Ovum, Cornet. Beiul. lxx. 761. 

DB GAMOHETS BEPOBT. 

PfiYBIOLOOICAIi GhEKISTBT. 

JiespiraHan, 

BssPiftATioir OF THB TISSUES. — ^Ih his Xenons mr la PhyMogu 
Comparee de la I^gpvnUwn (Paris, 1870), M. Paul Bert has in Uie 
3rd and 4th chaptos discussed at ooiudderable length the important 

question of the re^piiRtion of the tissues ; besides describing his own 
experiments be gives some interesting historical information, and 
specially discusses the views which have of late years been brought 
forward by Professor Hermann. 

In the first place the author insists that the credit of discovering 
the respiration of the tissues ought to be ascribed to Spallanzani, and 
not to Geoi-ge Liebig, as the former observer, instead of restricting his 
attention to one tissue, examined many. 

In .SO far as tliis is concerned," says Bert, " the otherwise remark- 
able work of G. Liebig, so far from having iutrodaced any new fact 
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into science, has remained mucli behind what SpaUauzaui had so long 
be&re demonstrated." 

The materials used in the anthoi's leseaiehea on the tespiiation 

of the tissues were obtained from animals wliich immediately befine 
had been bled to death. The portions of tissue to be examined were 
cut into piocer:, one centimetre cube, which were suspended on little 
co]>]-)ei' i^natiiiga introduced into absorption tubes standing over mer- 
cury and containing air. The weight of tissue and the volume of air 
were constant (?) in all then experiments, the weight of tissue being 
ahrays 50 gnunmes and the Tolnme of air 180 cnbio centimetrasi 
The Allowing are the results of an experiment in which varioiis 
tissues of a dog were exp(wetl {<) the action of air for 24 hour^ the 
temperature vaiying during that period from 10°C. to 0*0. 

cc. cc. 
100 grammes of muscle absorbed 50*8 of O, and exhaled 5 6 -8 of COg. 
^ „ brain „ 45 8 „ „ 428 „ 

f> » kidney „ 37 0 „ „ 150 „ 

„ „ spleen „ 27-3 „ ^ 16-4 „ 

t> *> testicle „ 18 '3 ^ „ 



n 9$ 



crashed hones\ o.i 
with marrow/ * » >» ^ t» 



In a seoond experiment with the tisBnee of a dog the fbUowing 
nnmbws were chtaliied : 

cc. cn, 
100 grammes of muscle absorbed 53 0 of O, and exhaled 39-8 of CO^ 
„ „ kidney ^ 21 8 „ „ 34*2 „ 

„ „ spleen „ 139 „ „ 26*6 „ 

„ „ crushed bones | 

withadheringV 10*6 „ „ 12*6 „ 

marrow ) 

In another mt of experiments Bert took defibrinated and 
thoroughly ai-terialized blood of the dog, and placed in contact with it 
ibr four homs pieces of muscle and spleen. The quantity of blood 
used in each experiment was 60 grammes; of muscle and spleen 40 
grammes. 

After the four hours had expired, the blood which had been in 
contact with the tissues was analyzed by the method proposed l)y 
Claude Bernard lor the estimation of oxygen, i.e. a given volume of 
blood was agitated with carbonic ojciile, and the quantity of oxygon 
and 00, which had been displaced from the blood determined by the 
analysis of the gaa 

The 60 cubic cents of blood with which the muscle had 

been in contact evolved ..... 3'6 0*4 
The 60 cubic cents of blood with which tlie spleen had 

been in contact 7'3 0 9 

60 cubio cents of Uood left intact .... 10*7 0*5 

The author then investigates the gaseous interchanges whicli take 
place between the tissues iiud atmospheres of varying composition. 
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He corroborates by his own exj>eriments llie statement of Sj;allanzimi,' 
that the richer the gas in contact with a tissue is in oxygen, the 
greater is the quantity of oxygen al^orbed. 

With atmospheres of identical oomposition and with ttssaes of the 
sniue nature^ but derived from animals of different species^ there an, 
according to Bert, the greatest differences in the amount of oxygen 
abso!}>fMl ; thus lie finds that the muscles of cold-blooded vertebrate 
animals consume relatively to their weight less oxygen and evolTe 
less carbonic acid than muscles of warm-blooded animals. 

O. 00^ 

100 grms muscles of a cook absorbed 62 oa^ aad erolved 64'6. 
„ „ frogs „ 42-5 „ „ 36-6, 

He further states that the mnsdes of adult animals absorb much 
more oxygen and evolve more carbonic add than those of young 
auim'als; thui^ 

100 grms of muscle of adult dogabsoi'bed 47-3 cc. and exhaled 56*3 cc 
„ „ new-born dog „ 29 "3 „ „ S51 „ 

The author believes that these experiments throw some light on 
the fact that newly-bom animals resist asphyxia much longer than 

adult animals. 

• Having proved that all the tissues of the bocly absorb oxygen, 
Bert inquires whether we are justified in looking upon this absorption 
of oxygen by muscle as a true respiration or as the commencement of 
a decomposition, vhieh, as Hermann would have it, sets in at the 

surface of a muscle ex]>o8ed to air and propagates itself so as to 
involve the whole mnscle — a decomposition vrhich indi ^ntn?; that the 
unstable equilibrium which constitutes life is broken, and that the 
organized matter has as it were commenced to form part of the 
inorganic world 1 

The doctrine that the muscle separated from the body becomes 
immediately, from one point to another, from the sur&oe downwards, 
the seat of death and putrefaction, is opposed most strongly by Bert, 
who argtipf? in favour of a respiration of muscle, in the 8en>e in which 
it was understood by Spallanzani and George Liebig. Roffri iiig to 
the hyj)otlic.sis that the muscle which is removed from the body 
comiucnces at once to die, he remarks ; " How could I accept it (the 
hypothesis) after having seen complex animal structures, entire limbs 
with their bones, their cartilages and their nerves, which have been 
peparated not merely for a period of some minutes or of some hours, 
but for four, six, and eight days, continue, after the conditions neces- 
sary to their existence have been rpstonnl to tliem by grafting, to 
live, to grow, to complete their evolution, to undergo waxy, fatty and 
atiophic degenerations, in a word to be healthy or to become diseased, 
and disease is a proof of life t 

''The air of the tubes in which I preserved these structures had 
become poor in oxygon, iind loaded with carbonic acid. Had putre- 
faction occurred there? If sc, we must deny to this term its uni- 
v( rsally accepted meaning, and declare that putre&ction is one of the 
phenomena of life." 
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The sontences we have just quoted, in which M. Paul Bert refurs 
to bis own vwy interestiiig ezperimentSy appear to ns as the mont 
importaiLt in the two chapters in which, ha diacuaaes the respiration 
ol the tissues. 

>L Bert's remarks on the dangers which are to be anticipated 
from over reiinement of the methods of research in physiological 
investigation, i.e. on the errors which often ore. p in when all is 
sacrificed to an luuieceiiiiarj accuiacy in indiviuual experiments, 
whilat thej prove the author to be an able writer, appear to ns to 
lose much of their force from the very obrioua jealousy and animosity 
with which he criticizes his physiological brethren " de I'autre c6t6 
du Rhin." M. Paul Bert, when he penned his remarks on tliis 
subject, was obviously thinking of his gre-at master, Clau<le Bernard, 
Vho, with eomjiaratively erude methods, obtained remarkably uecurate 
results in ail the departments of physiology to which he directed his 
attention. His woric should not, however, cause a sneer to be cast at 
the splendid school wbieb has for its leaders such men as Ludw ig and 
HeliuholtE and Du Bois Beymond. 

Ees PI RATION IN THE LuNGS. — Dr J. Miiller has under Lud wig's 
direction (Lud wig's ^r^ct/en, 1870) performed a series of experiments 
in order to ascertain the changes which the gases of the blood undergo 
in the passage of this fluid throu^ the lungs. 

An artificial stream of defibrinated blood at the ordinary tempera- 
ture of the room (18" C. or 20" C.) was passed through the lungs, a 
canula being placed in the pulmonary artery and others in the j>ul- 
monary veins. The lungs were inciobed iu a perfectly tight CiiouL- 
chouc bag, which was insei-ted into the edges of a metallic plate, through 
which passed the canulse conducting blood to and from the lungs, 
a oanula which eommunicated with the trachea, and another which 
communicated with the caoutehouc bag. Both the trachea and bag 
were filled with nitrcgen, and had manometers connected with them. 
As in t)ie reseiirches with an artificial current of blood ])aR9ing though 
muscl*/ (l^udwig and Schmidt), it was found that in order to keep up 
a constant rate of flow 2 — 3cc. per minute the original j)rebsure 
had to be increased from 5 to 20 or 30 mm. of mercury. Arterial 
blood which had flowed through the lung always became of a dai*k 
venous colour, and a very marked decrease in the amount of oxygen 
was always noticed. The amount of oxygen consumed increases 
with the rapidity of the strearrj and the amount of oxygen contained 
in the blood, and with the length of time which haa elapsed since 
the commencement of the experiment. The amount of carbonic acid 
evolved is nearly constant ; the quantity increasing with the rapidity 
of the stream, idthough not so decidedly as the oxygen consumption. 

The average value of the quotient is 2. 

The simple nature of the lung- tissue rendered it very suitable for 

a research such as thnt of Schiremetjewski (Journal of Anatomy^ 
Nov. 18Gy), to determine the capability of oxidation possessed by the 
blood. Lactatt) of sodium was added to the circulating bln Ml, 'uul 
the amount of uji.ygcn and caibuiiic acid dcturumied both befuic aud 
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after ihe passage thzongb £he blood-yenels of the Itmg. If iihe 
lactate of sodium had undeigone combostioD, the "volame of CO, 

produced should have been equal to the oxygen consTimed, hut i in- 
stead of this it was found to be four to six times as great^ showing 
that lactic acid must split up in the Ijlood, much in the same way as 
it does in the butyric acid fermentation, where CO, is evolved in- 
dependently of oxidation ; 2C,H,0, = O^H^O, + 2C0, + We can 

iinderstand the dependence of the quotient upon the rapidity of 

the stream, as the oxidationa following the decomposition will be 
much influenced by the amount of available oxygen, which of course 
roust flepond much upon the rate of flow. To tl»'t«rniine whether the 
lung possesses a specitic fnnctionfil power of excreting CO^, the blood 
of an asphyxiated animal wa^s passed alternately through a lung 
inflated with N, and a simple space filled with the aame gas, bom 
the eavitien filled with gas being connected by meana of a differential 
manometer. As the experiment went on, the pressure, which was at 
first alike in both, became greater in the lung-cavity, showing that the 
lung possesses a specific power of excreting CO,. During this experi- 
metit it was observed that the blood-streiun passed vnth much greater 
ditiicuity th rough the inflated than the collapsed lungs. 

It would appear to the reporter that this experiment scarcely 
points to any tpeeifid acHon on the part of the Inn^-tiasue; as It 
would be expected that in circulating through the ca^llary network 
of the alveoli the blood W4mld be placed in the best possible eon- 
fHtion to allow the carbonic acid to diffuse into the N atmosphere, 
a L oudition which could scarcely be eflectuaJly imitated by any 
artihcial arrangement. 

Oir TiiE Relatioh bktween the Oxygen absorbed during the 
Pay A?rD Night. — In an original paper published lately {Centralhlait 
fur die }fedicinische Wissenschaftpyi, 1870, Nos. 23 and 24), Henne- 
berg, Schultze, Marker and Basse give the results of experiments 
performed on two full-grown sheep in a Pettenkofer s chamber. Tables 
aeeompany their paper, in which, irUtr tMet, are noted the temperature 
of the looniy the amount of hay eonanmed, the quantitieB of oarbonie 
a<nd, marsh gas, and watery vapour excreted, and the relation of the 
quantities of oxygen absorbed during the day and ni|^t to the 
quantity of carbonic acid. 

The quantity of carbonic acid, exo eted during the day and night 
periods into which the period of 24 hours waa divided, differed. The 
▼ariation seemed to defwnd upon the quantily of Ibod taken in the 
two periods. There was a oonstant relation between the quantity of 
hay added to the diet, and the increase of oarbonie add. For eadi 
gramme of hay carbonic acid was excreted to the extent of O'll to 
012 grms. Between the excretion of carbonic acid and water there 
was a very marked parallalism ; the greater the one^ the greater the 
other. 

The abeorpdon of oxygen and the exeretion of products con- 
taining oxygen did not always proceed fain paatu* The diaoges in 
tlus respect were not of a qmrnetrical chaiaeter oomaponding with 
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either tlie day or lugbt period. Abstinence from Ibod for 24 hmm 
caused the cerbonio add and aqueous vi^iir to sink to one-halC 

BloocL 

Proof that the BLOon-coTiPFSCLTrs ttet."d Fibittn. — TTeynsins and 
Von der Horst shewed, mniQ time since, that the stroma of the bliof!- 
corpnscles yields to a s ilr soliitioD a body wliose jui/pertiey conopund 
witii those of libriu. Heynsius also shewed {l^jliujer's Archiv^ 1809), 
that blood whieh immediately after lea-ving the Uood-vesseils is treated 
irith a solatimi of phosphate of sodiom, and which therefore coagulates 
alawly, yields more fibrin than blood not treated in this manner, the 
quantity of fibrin being sometimes doubled. Lastly, he shewed that 
when blood is mixed directly with a solution of N<i CI cooled to 0" C, 
the very dilute plasma contains much less fibriiionren than corresponds 
to the (quantity of £brin which would be ubtuuicd fi*om the mama 
blood if allowed to coagulate spoutaneoiialy. The direct proof that 
fibrin does really, in puH at least, proceed from the blood-corpuscles 
was not, however, forthcoming. In a paper published in the Ctniiral' 
blatt (No. 25, 4th June, 1870), Heynsius puts us in possession of 
facts which abundantly prove tiie accuracy of his previous conjectures. 
Til is observer had previmiqly discovered that corpuscles which have 
been sepai'ated by the additiuu of a solution of salt cooled to 0" C. ai-e 
incapable of inducing fresh coagulation when added to serum. He 
sought for an explication of ^his ftot in the hypothesis that the 
stroma of the blood-corpusdes had been coagulated in the process 
adopted for their separation. 

The blood of the horse differs from that of other animals in its 
very slow coagulation, so that when exposed to great cold it only 
coagulates after many hours. Might not the coagulating power of 
the corpuscles be abundantly proved by experiments with this blood % 
The result thoroughly justified this surmise wluch Heynsius mada 
He separated corpuscles from the blood of the horse by the additiloil 
of ten times its volume of a Na Gl solution of 4, 3, and 2 per cent. 
In this way he obtaiTied blood-oorpuscles which, when mix^ with 
water or with blood-serum, yielded a good blood-clot. The liorse*8 
blood contained 12 per cent, of libriu, of which only 90 per cent, 
could be obtained after separating the blood-corpusdes. It is there- 
fore evident that a portion of the fibrin of blood is derived from the * 
blood-corpuscles. 

Action of Peeoxide op HYDRonEN^ in Blood. -^Soh(5nn (Cen- 
trallbattf 1870, No. 22) points out some fallacies in Schonbcin'a 
method of detecting HON in blood by means of peroxide of hydrogen, 

Haemochromogen. — Hoppe-Seyler in a preliminaiy notice (Cen- 
trcdhlalty 1870, No. 16) describes a new colouring matter which is 
obtained as a product of the decomposition of blood-colouring matter. 
Alcohol containing in solution SO^ or KHO decomposes haemoprlobin 
into an albuminous substance, and tlxe new purple-red colouxing 
matter to which the above name is given. 
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HypoxANTiiiK IN THE Blood OF Leucocytu/EMIa. — E. Reichaidfc 
{Jenai9eh0Z8i$8<^ry6/. Me<L u, NiOurJL 1870, 389--392) describes 
the examinatiou of the blood of a patient who was an inmate of the 
Jena Clinik, aiid who was 43 )'eai>i old. There was simply enlazge- 
luent of the spleen. Tho proportion of white to red corpuscles was 
as 1 : 2*22, Hypoxantliiu hs well as gluten could be readily de- 
tected iu the blood. From 30 grammes '^f blood he obtainetl 0*123 , 
grammes of gluteu and 0 055 gram, of liypoxauthin. The author ^ 
thinks he also detected a body culled albukalin, whtoh has been 
dt^cribed by Theile ; this substance Is a product of the action of 
KHO on -vikellin and albumen, and haa the composition O^H^O,. 

Digestion. 

Professor SchifT (Sunto dei lavori fidti Tiel LaborcUoi'io Fis-iologico 
di Firenze, 1809. Pnma parte, Digestione. Lo Sperimentale, 1870) 
has investigated many (pitstioiis connected with the function of the 
bile iu the proceos of digestion. He believes that a portion of the 
bile poui-ed into the intestine is I'eabsorbed and contributes to the 
formation of new bile. He specially has oramined the alleged pre- 
cipitation of peptone.s from chyme by the bile, and he asserts that the 
)ax)cess is very much influenced by the gieater or less acidity of the 
chyme. When the chyme is very slightly ncid, merely a precipitation 
of the bOe mucus occurs; but when tin' Mcidity is considerable, the 
peptones ai-e thrown down. When ciiyme enters the intehtiue ita 
activity, as is well known, ceases. The cessation of aetivity occurs 
even, before the pancreatic juice has acted upon it Schiff finds { 
the secretion poured into a tied duodenum after the ligature of both 
the biliary and pancreatic ducts, possesse s in a remarkable degree, the 
property of arresting the digestive action of the g;istric juice j this 
secretion is alkaline and proceeds doubtless from Briinner's and 
Lieberkiihu's glands. The author also states that after the extirpa^ 
tion of the spleen the pancreas no longer digests albuminous sub* 
Stances. (This abstract is taken from Professor Hermann's summary 
of Schiff*s researches in the C^ntraUOaU, 1870, Ka 19.) 

On tbe Djsoohpobitiqn of Fatb is tbb small Intkine. — ^BrUcke 
(Wien Acad SUsnmgOBr. 2 Abth). lxi. Ceniralblait, Ifareh, 1870) 

has found that the chyle of recently killed dogs does not readily yield 
its fat to absolute alcohol, although ether readily extracts it. From 
this it would appear that the greater part of the fat contained in 
chyle consists of neutral fits and not of fluid fatty acids, as alcohol 
readily dissolves these. Ihut a small quantity of the latter is always 
present^ cannot, however, he doubted. What can be the use of the 
partial decomposition of neutral fiits which goes on in the alimentary 
canal 1 Brilcke £nds that oil which contains free filtty adds is emul- 
sionized by a sol ution'of soda with much greater case than pure oil. 
It would therefore appear that the fat-decomposhig action of the 
j>ancreatic juice, causing the appearance of fatty acids which are con- 
verted into soaps by tlie aiiiaiine juice, favoura the eniulsionizing, and 
therefore the absorption, of imitittl &tB. For some other ohservations 
on Pbptomes by Briicke, see OentroibhU^ 23td JTuly, 1870, Na 33. 
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W, ScHifziyr (JSeUsckrift / Chemie, 1870) finds that when co- 
agulated albnmincnis suliBtancefl are heated with water in sealed tubes 
\mtil solution hns occurred^ there IS no ptoductioa of bodies havuig 
the reaction of peptones. 

BiGEsnoiLmr of CEUCULoeK— Weiske fed two hidividiuds on a 
diet ccmtaining large quantities of celluloee (oanots, cabbage» and 

celery) and analyze 1 the ingesta and egesta. He found that in <me 
case G2-7 per cent^ and in another 47 '3 per cent of the cellulose wad 
digested. 

Influence of the Salts contained in Food QNTHBCoifPOSinoir 

OF THE BoNEa^Papillon has examined the modifications which 
oec\-[v in the bones of animak whose diet did not contain the normal 
s ilfs present in food. {Journal de VAnatomie et de la Pfn/ftiologiej vi. 
i . );) — 163.) lie fed rats on augar, gelatine, rice and w iter in which 
mtxate, ciilorate, sulphate, and carbonate of potabsium, and sodium, 
were contained, in the proportion of 1*5 giammes per Etre. All the 
animals fed in this manner died of inanition at the end of three 
weeks, and it was observed that the teeth had become as brittle as 
wood and were partially broken. Another rat was fed in the same 
manner as the preceding, with the addition daily of one decigramme 
(O'l grm.) of phosphate of manganese; this animal died of acute 
enteritis in eight days. Another rai received daily, in addition to the 
first diet, a quantity of phosphate of aluminum dissolyed in hydro- 
ehloric acid. In 73 days the animal died suddenly with oonvnlaions, 
and post-mortem examination reresled severe enteritis. In 100 
parts of the cslcined bones there were— 

Alumina , • « • 6*95 
lime 41*10 

In another case phosphate of magnesium was added to the diet. 
The animal was killed after 70 days, and the analysis of the oakined 
bones gave the fellowing result—- 

Magnenum • « • • Z'S^ 
Calcium • • * 46*15 

TTrine. 

Production of Urea by the Oxidation of Albuminous Hun- 
STANCES. — Bechanip {Compttia Mendm^ LXX. jip. HfJii — 869) again as- 
sei-ts that he has obt^ned uiea by oxidising albumen by means of 
permanganate of potash. He has left the matter quite unde(»ded, as 
he did not subject to dementazy analysaa the substance which he con- 
sidered to be urea. 

Presence of Hippuric Acid, and Absence of Uric A cm in 
A CASE OF Diabetes Insipidus. — {CerUralblaltj 18th June, 1870.) 
Hofinann describee a case of diabetes insipidus, complicated by severe 
pruritus eutaneus, which oceurred in Hebia's Olinique. The urine 
was very acid. It contained neither albumen nor sugar. There was 

VOL. V. 15 
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■a complete absence of uric acid, but liippiiric acid was present in ab- 
normal amount. Total quantity of urine in 24 hours, 2500 c.0. 

Urea . . . 51*1 grammes. 

Chloride of sodium . 14'7 „ 
Phoaphoric acid • 5*4 „ 

XJbikb in LEUGOCFYmfiHiA. — E. Beiehardt, in a paper alreHdy 
quoted (Centralblatty Ko. 22, 1870) states that ia a very well-marked 
case of splenic leuobcytlisemia, where the white oorpuscles were Yery 

much increased hypoxanthin could Ix^ rp;\dily j-cpanited from quan- 
tities of urine not largei' than 40U c.c. Salkowsky {Virch(/W8 

Arcklve.s, 1870, p. 174 — 210) has also investigated in the most 
critical manner a case of purely splenic leucocythsemia. In tliis case 
there was a remarkable and constant increase in the amount of uiuc 
add; the uric acid excretioii bore to that of urea the relation of 
1 : 16*3, Using the yeiy best methods, tlie author was unable to 
detect a trace of hypoxanthin in the urine, even when he employed 
as large a quantity as 3000 cc. The following papers may also be 
consulted in reference to the urine; Jaff<§, "On TJrinary Pitrment*' 
{Virckoivs Archives, xlvii. pp. 405 — 427) : Thudicum, "On Krypto- 
phanic Acid the ISormal Free Acid of Urine" (Centralblatt 1870, 
Nos. 13 and 14). Kauuyn, "On the Excretion of Urea m Fever*' 
{Bedin Clin. WwAeMchrift, 1869, Ko. 4). 

Nbw Method of DBrBBMiNiKO the QtrANrmr or Grafb 8coab 

IN Urine. — Knapp (Annalen CI, Chenm u. Pharm. lxxviii. 252^ 
254) has devised a new method for estimating the quantity of grape 
sugar, which is based on the fact that an alkaline solution of cyanide 
of mercury is completcry reduced when' boiled with a solution o£ 
grape sugar. The following abstract is taken from Nature, Oct. 13th, 
1870 : — " By direct experiment it was found that on boiling, 400 mgr. 
Hg(ON). are reduced by 100 mgr. sugar. The solution is prepared 
by dissolYing 10 grm. pure dry Hg(CN)^ in water, adding 100 c.a 
of a sodic hydrate solution of 1*145 sp. and diluting to 1000 
Pure grape sugar is prepared by rcciystaliijdng the commercial 
dried at 100° from absolute alcohol. Tlie experiment is performed 
by heating 40 c.c. of the mercury solution — this amount corresponds 
to 100 mgr. sugar — to boiling in a porcelain dish, and then adding 
sugar solution to complete precij)itation of the mercury, the end of 
the reaction being ascertained by placing a drop of the iiquid ou to 
a piece of the finest Swedish filter paper, cohering a small beaJosr 
containing some very strong ammonic sulphide ; a brown spot is ob- 
served BO long as mercury remains in solution. The advantages 
of this method over Fehling's are, that being equally accurate, tiie 
test solution is exceedingly easy to prepai-e and perfectly stable, 
a shorter time is required for the cstim;ition, and that the foreign 
bodies which luuwk the pure colour of the cuprous oxide are without 
influence on the reduction of tlie mercuric cyanide.** 
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NOTICES OF RECENT DUTCH AND SCANDINAVIAN 
CONTRIBUTIONS TO ANATOMICAT. AND PHYSIO- 
LOGICAL SCIENCE. By W. D. Moobe, M.D., Dub. et 
0«ntab.y M.B.LA,| isc kc 

1. In the NederlandscJi Archiff voor Genees en NcUuurhunde, 
Vol. 6, an abstract is given of the description by T, Zaa^er of four 
anatomical irregularities observed by liim : 

(1) A case of vena cava superior dextra el sinistra. The right 
exhibited no peeoliaritiea^ the left had at first a diameter of 1*1 
centimetres, ran in front of the left snbclavian arteiy, crossed the 
arch of the aorta, passed the obliterated ductus venosns, and just in 
front of the left pulraooary artery took up the vena hemiazygos. 
The inferior part of the vein (ductus Cuvieri sinister) had a diameter 
of 1'6 centimetres, i-an beneath the left pulmonaiy veins into the 
sulcus atrio-ventiicularis, became suddenly much wider (2*7 centi- 
metres), took up a vein issuing from the sulcus longitudinalis, and 
opened into the right auricle. The author gives the usual embiyo- 
genetic explanation of the origin of this anomaly. 

(2) Anomaly in the formation of tht wna cava inferior. In the 
body of a man aged 62 the right ki Iney was entirely wanting. The 
Tena cava inferior lay in the usii il m inner with respect to the aorta, 
and arose at the normal height from the union of two branches, of 
which the left ran in front of the right common iliac artery, soon 
placed itself to the inside of the left common iliac artery, and took 
up the external iliac and hypogastric veins. Shortly before opening 
Into the trunk of the yena cava this branch took up a ttansvetse 
branch, which pas3sed in front of the left common iliac artery and 
^on connected itself with another branch arising from the left common 
iliac vein, ran behind the corresponding artery, 1 '6 centimetres to the 
left of the aorta, passed upwards and finally opened into the left 
renal artery. In this manner a triangular opening vss formed, 
through which the common iliac artery was, as it 'were, pushed. 
The right branch (vena iliaoa comm. dextra) ran first on the outside 
of the corresponding artery, soon passed behind it, and became con- 
nected by a ti-ansverse branch with a vein (vena hypogastrica dextra), 
which oj)ened into the above-described left branch of the vena cava. 
There was thus formed a rounder opeoing for the aiteria iliaca coni- 
munls dextra* 

The author looks upon the left branch running dose to the aorta 
as the dilated left inferior cardinal vein. The transverse connecting 

branch may bo considered as a vein corresponding to one of the 
lumbar veins. The position of the left common iliac vein in front of 
the right common iliac artery, nrid the opening of the right hypo- 
gastric vein into the left common iliaG vein however defy all attempts 
at explanation. 

(3) A museuhtt r<»dio-eairp(Hnektearpeua, Under this name is 
described an anomalous muscle, arising from the radius, in some 
measure connected with the musculus pronator qnadratns, and at- 
taching itself by several slips to the ligatnentum car})i tniusvei*8um, 
the trapezium^ and the bases of the 2ud, 3rd, and 1th metacarpal 
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boneB. The author desaibea other peeuliaritiefly and diBcnsBea ihe 
questum whether Fano or Gruber has fint described the muBde. 

(4) A considerable anomaly of the first and second ribs of the 
right aide with asymmetry of the manubrium st^mi, which was much 
more highly developed on the left than on the right side. Tlio first 
rib was connected with the sternum only by a fibrous cord, but V^y 
the thickened bony end movably with the second rib. A detailed 
description of the ]>eculiaritie.s, iia well as of the points in wiiicli this 
diiiex-a from eiiriier observations of a similar nature, would exceed 
the limits (^this report 

2. Ptofeasor Bondebs contributes to the same Journal an essay 
On the action of tfie eyelids in determination of blood from eocpiratory 
tffwL The investigations there detailed owed their origin to s 
request preferred by the cclebi-ated Mr Charles Darwin, that Pro- 
fessor Donders would give him in writing his opinion as to the state- 
ment of Sir Charles Bell, *' that pressui'e of the eyelidn protects the 
eyes against the injurious iufluence of determination of blood iu 
violent or persistent expiratory efforts." The author enters at con- 
siderable length into an examination of the condition, in violent ex- 
piration, of die external vessels of the eye, as well as of the intra- 
ocular, and of the retro-ocular vessels ; establishes by direct experi- 
ment the fact that in violent expiratory efforts kept up for a time, 
while the face becomes red and swollen, the eyeball distinctly moves 
forward. lie also confirmed Dr J. J. Midler's observation, that iu 
voluntary widening of the slit of the eyelids the eyeball advances, 
and lie Ibund, in addition, that in nictitation the eyeball recedes in 
the orbit, it may be to the amount of half a millimetre. Ho sums 
up lus results in the IbUowing words : — 

^We have satisfied oursdves, that both the extenial Ysssels of 
the ey^ and the intrarocularandthe retro-oonlar vessels are distended 
by increased expiratory pressure. "We have seen that the eyelids in 
closing limit or entirely remove this distention, partly by pressure, 
partly perhaps by a certain associated action. We have observed, 
that on eaoh incresised expiratory etfort the eyelids are closed, or that 
at least a tendency to closure exists. The inference thei-efore midiiy 
suggests itself, that thi-ough and by the closure of the eyelids the 
injurious efieoik of congestion of blood is warded ofil 

The weak point of the demonstration consbts in this, that little 
has been shown of essential injury firom want of support. However 
the external vessels may, under such circumstances, burst, the in- 
lluence on the internal (undoubtedly placed in an abnormal condition) 
may on designtnl observation in the nornml state be stil! more 
evident, and with respect to the retro-ocular it has alreaily become 
probable that whei'e the ordinary support is wanting, the disteutiou 
would gradually attain a higher degree and cause disturbance: 
varices are met with as the cause of exophthalmos, and what bears 
still more directly upon our inquiry, at the last Ophthalmologieal Oon- 
grcsa Di-Gunning communicated a case of exophthalmos in consequmoe 
of whooping-cough, which in his opinion must depend upon the mjv 
ture of vessel?. I find that Mackenzie, in his Practical Treatise OH 
<Ae DixcaspA of the Eya^ Londuii, lbj4, p. 309, givta a siuiiliir owe." 
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A translation, in exiemOf of Prof. Dondera* esjKiy will be found in 
Dr Beale's Arehivea of Medicine for October, 1870. 

3. Ab in Bome meaBiire relating to the Bubjeot of Profetsor 

Bonders* Essay, I may i*efer to a papt i 1 y E. H. Sesemann, On the 
orbital veins and Hieir conn^eodon tot<& the veins on the surface of the 
heady of which an abstract is given in the Northern Archives of 
Medicine {Nordiskt Medicinskt A.rkiv), Vol. 2, Part 1, from whicli I 
take the following : " Since Walter's time the veins of the face liave 
not been specially inyestigated and described. The author, who 
fonnds his rtatementB entirely upon hiB own prepamtionB) baa in tbis 
work brought forward some new views reBpecting the veins of tiie 
eye and face. He describes a ▼enons plexus, enveloping the paxotid 
duct. He considers that the vena ophthalmica superior serves not 
merely to carry off the blood from tlie other veins in the orbital 
cavity, but at the same time to form an elferent canal, a so-called 
emissarium Santorini, for the sinus cavernosus. Thrombus in the 
nnns is therefore not safficient to produce disturbancea in the distri- 
bntion of blood within the eye, to this end thrombi in the vena 
ophthalmica supexicHT, or in the vena fsicialis anterior would also be 
required. The vena ophthalmica inferior likewise poui-s blood cither 
into the sinus cavernosus or into the vena ophthalmica mfuiingca. 
The vena ophthalmica superior has not any valves and furni^i a con- 
struction at its opening iuto the siuus cavernosus. The vena 
ophthalmioa infmor may have a valve, but only in the rare cases in 
which it opens into the vena of^thalmica superior, and then at the 
point of junction. The vena centralis gives off strong anastomoees to 
the vena ophthalmica superior, it may also cmjity itself into the vena 
ophthalmica inferior, and it sometimes forms a plexus around the 
sheath of the o})tic nerve." 

4, liitj 2nd and 3rd numbei-s of the 5 th volume of the Transac- 
tions of the Medioal Society of Upaala Upmda JMaarefiSfreningi 
F&rkandUngta') contain papers by J. A. Waldenstrom and Aug. 
Alm6n upon a remarkable change produced in the urine by the 
external use of carbolic acid as a disinfectant whether applied upon 
poultices, or iirjected, in solution in oil, into abscesses. The change 
described ceased wlien the use of the acid was discontinued, and 
returned when it was resumed. It was observed in three cases in 
the University Hospital The urine had a very dark, almost black, 
tarlike appearance^ and an acid reaction, it contained albumen in 
small quantity, but no blood. On adding sulphuric acid to the 
urine until a highly acid reaction was produced, and distilling over 
about one third of the fluid, the distillate smellod strongly cjf carbolic 
acid, and gave beautiful and indubitable reactions of the same. Both 
writers consider that this change iu the urine indicates that tiie 
external use of carbolic acid might give rise to dangerous nephritis, 
but Professor Alm^n adds his conviction that it is not thei'efore 
necessary to abstain from a judicious employment of it, and as its 
antiseptic powers are so great he advises that it should be used in 
smaller quantity and in a loss concentrated form than is often done. 
Its good effects scorn to depend less ou the quantity of the acid tluui 
on its couuu<^ iuto gcueral coutact with the pus. He recommundii 
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an 01I7 Bolation for poalticiog, but a "wateiy solution for injection, 
and he advises that during the employment of the add the tirine 
should from time to time be tested for albumen, even tiioogh it 

should present no abnormal appearance. 

To the foregoing it may l^e added that in another case mentioned 
by Ilr. WaldenstiSjm, tJie irUernal use of carbolic acid {)rodnccd in a 
syphilitic pitient a transitory albuminous condition of the urine. 
He believes that the change of colour in the secretion, which, ac- 
cording to him, occurs only under the eztenial use of the aeid, is 
duo to the presence of some unknown oxidation products of the 
latter. 

[Other writers (Bardeleben, Lister, Wallace, <fec.) have described 
a similar discoloration of the urine from the external nse of carl>olic 
acid; but, so far as I am aware, albumen was not found in the ex- 
cretion in their cases. See Brit. Med. Journal., April 2 and 30, 
1870; £din. Med. Joumcd, May 1870; and Dr Walter Smith's 
Beport, Dub. Quart. Journal^ August 1870.] 

5. Dr Olof Hammarsten of Upsala contributes to the Nerthem 
ArMoea of Mediemef already quoted, Vol. n. Ftot 1, a long paper 
upon the reaction of bile on pepton. 

"Albumen, digested in the gastric juice, contains at lenst two 
bodies: pepton and syntonin (Mei«?sner*s jjarapepton), of which we 
consider the foiTner as really dissolved, the latter, on the contrary, 
with Briicke, as only finely divided and greatly swollen in the aci<l 
of the gastric juice. The pepton is, so far as we know, the final 
product the action of the gastric juice, it is ready digested albu- 
men, having a low endcsmotic equivalent, or, what is the same thing, 
a great difinsiTC power, aud is thus, so far as we can understandt 
ready to be at any time absorbed. The syntonin, on the other hand, 
is not ready digested, it has a high endcsmotic equivalent, a low 
diffusive power, and we may, considering its condition a.<^ to solu- 
bility, ask whether it can at all pnss from the acid contents of the 
stomach or intestine into the alkaline blood. The question now 
renuuns, how these two dissimilar albuminous bodies behave with 
the bile^ whether they are both precipitated by it or not!" 

The author shows, from the writings of Kuhne, (Lekrhwik dtr 
ph^dogiscken Chemwy Leipzig 1868,) and others, that the opinion at 
present generally held is, that both the syntonin and the pepton are 
precipitated by the bile, that bile is capable of throwing down 
from an acid solution also the pure pepton. Bnt bolievinc^ that the 
subject deserved further investigation, he instituted tlnoe series of 
experiments, beiiring, however, only on the question whether the 
pepton, as a rule, is precipitated, aud can be completely precipiutted 
by the bile. ^ The results of his experiments answered this question 
in the negative, he found that the greater part of the pepton remains 
in solution and is therefore not thrown down by the bile, and he 
believes that in the majority of cases durin<^ life, in natural digestion, 
the bile does not in the intostine conipletely precipitate the pepton. 

The author ai^gues that this impoi foot precipit.ation of the j)epton, 
and the re-solution of the latter when acid reaction is present, arc 
of much impoi*taiico iu the process of digestion, aud help to explain 
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Hie effect of the interveution of the bile between the venirieiilar and 
pancreatic digestioo. Bnt^ on the other hand, he adds, we may per- 
haps still have loug to wait before we obtain a dear insight into the 
physiological signification of this intervention of the bile, and he 
agrees with Kiihnc, " that a wide, important and fertile field> here 
awaits the next investigations.** 

6. Among the " Shorter Communications" in the same number 
of the ArcldveSt is a paper by Professor Axel Key and Gustaf Bet- 
cilia, Zie. JM., ''On the membraaea of the brain and apinal cord, 
with special reference to the aeroua spaces and lymph^paaeages^ with 
their oonnectioBSi" 

The animals experimented on by the authors were, living or 
recently killed dogs, rabbits, and akeep; in addition they used a latge 
number of human bodies. 

The method employed was the injection of coloured fluids, which 
by gentle oonstant pressure, seldom amounting to 60 mm. of mercury, 
in a shorter or longer time were driven into the spaoee under the 
dura mater and the arachnoid, either into these spaces sepai-ately, 
or simultaneously into both. Most frequently the injection has been 
efiected from the membranes of tlie spinal cord and with the skull 
unopened, so as to obtain for the biaiu as clear and uniin})eachable 
z-esults as possible. The injection-duids have generally consisted of 
Bichardson's blue with glycerin, but without alcohol, aa well as of a 
thin solution of gelatine in which fine cinnabar is suspended. 

Did space permit I ahould gladly give the details of the authors' 
results. In the conti-;iry case, I content myself wit"h quoting the 
following summary, with, which they conclude their interesting , com- 
munication : 

"We believe therefore that by these investigations we have de- 
monstrated, that an uninterrupted connection exists between the 
snbaraohnoideal qiaces^ in the spinal cord and the brain, the lymph- 
canals around the Tessels in the meninges and the epicerebral space, 

the perivascular spaces in tlie brain, the ventricles of the latter and 
the central canal of the spinal cord, the investing space around the 
peripheral nfrves proceeding from the brain and spinal cord, and 
serous sheaths and spaces iu the higher organs of sense; that these 
aerous spaces of the nerrous system at least partly ataud in imme- 
diate connection with the other lymph-systema of i^e body, but that 
at the same time the serous fluid, both from the subarachnoideal 
spaces and from the subdural space, must for the most part have its 
efflux through the veitis, and that in this the Pacchionian granula- 
tions pla}' an extremely i)ecuHar and important part, although the 
resorption through the veuib iu a large measure takes place also in- 
dependently of them.** 

In the second part of the volume the authors remark further 
upon the transition of the fluids from the above-mentioned serous 
spaces into the veins through the intervention of the Pacchionian 

* To prevent misoonoeptioii we call the spaces mider the arachnoid the ttib^ 

arachnoidtal spaceSf and tho space mider the Jura malur, that is between the 
latter membrano and the arachnoid, the tu^dural «^ace=the arachuoideol space 
of other writers. 
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granulationa, and tliey proceed to any that " at the side of the loi^- 
tndinal Biiius we find in the dura mater large, hitherto unobeervMl, 
▼enoiiB cavities or apaceif which in general stand nearly at right 
angles to the mnua, and are of irregalar form. Thej are often ooo- 
nected with one another by canals of yaiying calibre^ nmning more 
or less parallel to the sinus. Through a narrow, usually rounded, 
opening these cavities communicate with the sinus; on the opposite 
Bi<le they are connected with the other comparatively fine veins of 
the dura mater, which take their origin from, or open into them. In 
these venous cavities, in the dura mater, we have, both in advdt 
human sabjecta and in new-bom infanta, and in the dogs and dieep 
we examined, constantly found extremely nnmenms Pacchionian gr^ 
milations; often the cavitiei^ particularly in elderly individnalfl^ are 
completely filled with them. All tlie granulations, which nsnsUj 
occur so numerously near the sides of the longitudinal sinus, have 
either penetrated, or are about to penetrate, into these spaces; all 
the gi-anulations which completely perforate the dura mater, staud 
with their inner parts in tiiese spaces. These venous spaces at the 
sides of the sinus, with the Pacchionian granulations found in them, 
seem therefore to have their peculiar importance as absorbent orgSDO, 
and it is precisely through their interventifm, that the veins in the 
neighbourhood of the sinus are filled, even before the injected fluids 
have penetrated into the sinus. But not merely in the neighbour- 
hood of the longitudinal sinus, but, in general, wherever Pacchionian 
granulations are met with, the lattf^r penetrate into the veins and 
the venous sinuses, or into siniiouK slices in their vicinity.** 

7. To the Second Pare of the same Volume, Dr Christian Lov6n 
oontribates a Preliminaiy Oommnnicaticm'' on the ** Lymph pts- 
sages in the Mucous Membrane of the Stomach." 

''It is," he observes, ''undoubtedly remarkable, that while we 
have of late, through a number of investigations, chiefly those of 
Teichmann, His, and Frey, arrived at a very complete knowledge of 
the lymph and chyle passages in the intestinal mucous membrane, 
the examination of the otherwise so similarly constructed mucous 
membrane of the stomach should have afforded such comparatively 
scanty results." 

The general inference drawn by the author from his own researcha 
is, **A<U the lymph ptuaagea in ih$ mueau$ membram qf the ttemaek 
kime their conunmiiement in a system of commumeaUng openings or 
crsouMt in the connective tissue tTnmediaiekf eumwmding the glands. 
TTiis system of cavities, which in an empty condition, and when the 
intervening connecting substance in swollen by the action of certain 
reagents, as acids, ikc, exhibit thtimselves in stellated anastomosing 
' connective tiasuu bodies* (Virchow), empty themselves directly into 
tlie larger resei*voirs situated in the middle in the interstice between 
the glands, which we have learned to recognise as inteiglandoltf 
lymph sinuses^ and which descend to the deepest layers of the mucous 
membrane^ where they open into the already described subglandular 
and snbmncous networks of lymph canals; first from the last named 
do the proper lymph vessels, furnished with valves and proper waU% 
take their origin.*' 
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NOTES ON SOME VARIATIONS OF THE PECTO- 

RALTS MAJOR, WITH ITS ASSOCIATE MUSCLES 
seen during Sessions 1868^(1!), 69 — 70, at King's Colk'ge, 
London. By J. B. Peurin, Demmstrator of Anatomif, 
Kin^s College, London. (PL VIL VIIL IX. & X) 

The Pectoralie major is liable to many slight transmutations ; 
and it has frequently impinging on it» or intimately associated 
with it^ other muscles which present several grades of deve- 
lopment. 

1. The simplest form of deviation from the average ar- 
rangement of the muscle, is that in whlcli a part, or the whole, 
of the great pectoral is blended at its distal or humeral attach- 
ment with that of the deltoid. 

2. The clavicular fibres of the pectoral may be continuous 
throughout their entire extent with those of the deltoid, and 
separated hy a distinct and variable^zed interval from the 
stemo-oostal fibres of the pectoral 

3. The pectoralis major and deltoid muscles may be 
directly continuous ; no areolar interval marking the line of 
separation between tliem. When such is the case, the cephalic 
vein, which usually lies in the interval between tha clavicular 
fibres of the deltoid and pectoral, is either aborted, or perfo- 
rates the muscular fibres to reach the axillary vein. 

4. The porHo attoUenSt or clavicular-pectoral, has the same 
attitude towards the stemo-costal fibres as it has towards the 
deltoid. It may be directly continuous with them, and it 
may be partially or entirely separated. In the latter condi- 
tions the areolar interval varies considerably, from a mere line 
to an inch in width. 

VOL. V. 16 
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5. Those fibres of origin which spring from the seYenih rib, 
and from the aponeurosis of the external oblique muscle of the 

abdomen, may also be divided by an areolar septum from the 
stcrno-costal fibres. Various modificatioH.^ and combinations 
of these slip-like differentiations exist. Rarely, however, docs 
the muscle present such a divided arrangement as that in 
which all the prementioned areolar spaces are persistent. I 
have seen the pectoral so split up as to give it a stellate 
appearance, composed as it were of several radii which united 
at their common humeral attachment 

6. Sometimes the pectoral muscle has associated with its 
inferior fibres a partially separated slip, which arises from the 
abdominal aponeurosis, soon uniting with the pecturalis major 
...generally opposite the axillary space. This seems to be au 
aborted form of the epigastric slip, and also closely simulates 
the proximal portion of an imperfect form of the chondro* 
epitrochlearis muscle. It is difficult to decide as to whether it 
belongs to the former or to the latter. 

7. I have met with one instance in which a portion of the 
inferior fibres of the pectoralis major gradually detached them- 
selves from the parent mass, constituting a distinct muscular 
slip, which passed obliquely upwards to be inserted into the 
coracoid process, superficial to the ooiaoo-brachialis muscle and 
coracoid. factor of the bleeps, and external to the pectoralis 
minor. This was present, only, on the left side. This is a 
good specimen of Wood's chond/ro-coracoid. 

8. In another subject I found the clavicular portion of 
the great pectoral divided into two slips, about an inch and a 
quarter fxom. its distal attachment. The external one, mainly 
muscular, passed behind the long head of the biceps^ and 
behind a capsular tendon of origin which was also piresent, to 
be inserted into the outer bicipital ridge. The internal portion 
was distributed after the usual manner of the undivided fibres. 
In one subject the clavicular portion of ihu deltoid gave a 
detached slip from its external border to join the clavicular 
portion of the pectoralis major. 

9. Besides tliese simple forms of variation the great pecto- 
ral has occasionally connected with it other muscles of a more 
complex character. These are : 
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Ist. Epigastric slips. 

Sndly. Muscular, or, musculo-tendinous^ or, entirely tendi- 
nous sups from the ktissimus dorsl 

3rdly. Varieties of the chondro-epitrochlearis muscle. 

10. Ist. Epigastric slips. (Fig. 1. a. a", a".) These are 
moderately frequent, and present considerable differences in 
number, size and arrangement. They may divided into simple 
imd compound. 

ct, SimpU varietiea. Both the simple and compound slips 
are most conmionlj situated below, and parallel with, the 
lower border of the pectoialis major. Sometimes they are con- 
tinuous with that muscle at their origin ; oftentimes they are 
separated from it by an areolar interval They may arise from 
the seventh rib ; from the sixth and seventh ; from the seventh 
rib, and the aponeurosis of the external oblique ; and, from the 
latter only. They are inserted, most fiequently, with the pecto- 
rails major tendon, just before its attachment to the humerus. 
Sometimes they are inserted into the &uscia^ covering the coraco* 
hrachialis, constituting the chondro-coracoid of Wood, Again, 
tfaey may £^11 short of either of the preceding attaehments, ter- 
minating in an expansion which is gradually lost in the cellular 
tissue of the axillary space. In one instance (mly have I found 
an ep%astrie slip joining the tendon of the Uiiiatinms dorsi. 

h. Compound varieties. 1. These consist of two distinct 
bands of muscular fibres, which run parallel to each other, and 
to the lower border of the pectoralis major (sometimes also to 
the minor, resembling a differentiated continuation of the latter 
muscle), terminating separately, or uniting just before their 
insertion. 

2. Of three slips. This is a rare form of epigastric, and 
may be partial or complete. 

3. ISiher of the preceding 'varieties, simple or compound, 
may be complicated by the addition of a sHp from the laHan- 

miLS dorsi (Achselbogen). 

In twenty-nine subjects, dissected a.t King's College Anato- 
mical Ftooms during the winter session 18B8 — 69, I found epi- 
gastric slips in six. Four occurred in males ; in three on both 
sides, and in one on the left side : two in females ; in one on 
the left, and in the other on both sides. 

16—2 
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In the same number of subjects dissected daring the session 

•1869 — 70, I found them in five. Four occun-ed in male sub- 
jects; in two on both Rides, in one on the right side, and in 
one on the left side : in the fenaale subject, the epigastric was 
present on the right side only. Thus, in fifty-eight subjects, 
epigastric slips occurred in eleven ; in eight males and three 
females ; in five males on both sides ; in two on the left» and 
in one on the right side; in the three females, in one on the 
right, one on the left^ and in one on both sidea 

In the 1868 — 69 series^ £)ur arose from the sixth rib, one 
from the seventh rib^ and one from sixth and seventh ribe: 
three out of the sir were inserted into the pectoralis major 
tendon : one joined the latissinms dorsi tendon j and two were 
inserted into the coraco-brachialiH fascia. 

In the 1869 — 70 series, three were attached to the sixth 
rib, and one to the aponeurosis of the external oblique muscle 
of the abdomen; one was peculiar and will be presently 
described; three were inserted into pectoralis major tendon, 
as in the 1868 — 69 series, and one into the ooraco-brachialis 
fescia. In one of the 1868—69 series (a muscular male), the 
pectohJis major presented its usual average sise and arrange* 
ment. Arising below it, and partly overlapped by its inferior 
fibres, were two l>iuad muscular epigastric t.iips ; one from the 
fifth and sixth ribs; the other, inferior and larger, from the 
seventh rib. Both slips passed, in a direction obliquely up- 
wards and outwards, parallel with the lower border of the pec- 
totalis major mu«le, aooes the axUlaiy cavity, narro^ 
somewhat in their course. At the middle the inferior of the 
two gave off a small muscular slip to the upper one. About 
two inches from their distal extremity they joined together, 
and were soon afterwards joined by an unusually large and 
entirely muscular slip from the latissimus dorsi. Immediately 
succeeding the latter addition the entire muscle, thus consti- 
tuted, terminated in a small, short, and flattened tendon, 
which was io^erted into the outer bicipital ridge of tlie huniems 
along with the pectoralis major tendon, the lower and posterior 
aspect of which it joined. 

In one of the 1869*70 series (a very muscular male) was 
another peculiar form of epigastiic slip : at least, it is more 
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closely allied to the epigastric slips than to anything else. It 
miglit, however, be called au mtennediate pectoral muscle. It 
coasisted of a long, thin, and somewhat tapering band of muscu- 
lar fibres, which was attached proximally to the fourth rib^ 
close to its cartilage. It crossed the superficial aspect of the 
pectoralis minor obliquely, separated from it and also from the 
Ml ijui hy a fascial investineiit. It was inserted into the upper 
border of the pectoralis major tendon, close to the bicipital 
ridge, and by au expansion prolonged upwards with the capsu- 
lar ligament of the shoulder-joint. This was present on the left 
side only. 

I met with a laiger specimen of the same kind in a muscu- 
lar male subject during the present session (1870 — ^71)> occur- 
ring also on the left side. It presented no difference from the 
preceding except in its large size, measuring au inch an<l a 
quarter across. This slip, :ts well as a part of the serratus 
magnus, was supplied by a twig from the 4th intercostal nerva 
I could not trace any nenre from either of the thoracic branches 
given to it The accompanying sketch (Fig. 8 a) shows the 
analogue of this muscle in the SquirreL I hare a sketch of a 
similar muscle which I found in the Alligator. If attention is 
directed to this point particularly, I have no doubt that it will 
be more frequently found, as it is very liable to be divided 
along with the great pectoral, and thus overlooked. These are 
the only two instances which I have met with in nearly one 
hundred subjects. 

2ndly* Slips from Ihe LoHsaimua dorn (Achselbogen). 

These so-called aborted varieties of the dorso-epitrochlearis 
muscle are pretty constant in their size and arrangement^ 
and do not present any decided variation, except m a few 
particular instMuces. (Fig. 2 A".) 

In twenty-nine subjects (session 1868 — 69) the Achsel- 
bogen occurred in seven subjects, five males and two females. 
In four males it was present on both sides, and in one on the 
left side only. In one female it was present on both sides, 
and in the other on the left side only. 

In twenty-nine subjects (session 1869 — 70) I found it only 
three times in as many muscular male subjects, on both sides 
in all. Its frequency is seen to coincide very nearly with that 
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of the epigastric slip. In these anomalous muscles, as well 

as in others, a very large average must be allowed before 
trustworthy evidence can be accorded as to their relative 
frequency. It is quite possible that not a .single specimen 
should be found in fifty subjects in one dissecting room, wliile 
in another as many as a dozen might be present in a cor- 
responding number of subjects. These slips seem to be aborted 
specimens of the panniculus. 

3rdly. Ch^mdro-epitroMearis. Several varieties of this 
peculiar muscle are met with in the human subject ; first a 
simple musculo-tendinons hand extending^ from the ribs to the 
epi trochlea. Fig. 4 aa\ represents a simpK yet complete form of 
the muscle. It arises from the seventh riij, in conjunction with 
the inferior fibres of the pectoralis major. It may also be 
connected with the aponeurosis of the external oblique muscle, 
in the same manner as the epigastric slips. It is closely 
associated with the lower fibres of the great pectoral, and 
continuous with them as far as the centre of the axiUaiy 
space. The muscular fibres there separate from the pectoral, 
as a condensed and distinct muscular band, which at first 
gradually arches downwards, and then travetses more or less 
vertically the superficial aspect of the arm as a moderately 
slender tendon, anterior to the biceps muscle, and almost 
parallel with the internal intermuscular septum, and terminates 
at the internal condyle of the humerus. 

Fig. 5 aa, shews a compound variety of this muscle. The 
muscular part arises and is disposed as in the preceding; 
being, however^ somewhat inch) wider and extending further 
on to the anterior aspect of the arm, terminatu^ opposite the 
middle of it in a moderately strong tendon, which descends 
from the capsular ligament of the shoulder-joint in front of 
the long tendon of the biceps. The distal ins^tion of the 
muscle is similar to that of the preceding. 

Fig. 6 au", shews a very eccentric form of this muscle, 
which closely simulates the extensor plicne alaris of the bird. 
It is similar in its general arrangement to that of Fig. 4, but 
differs from it in having an additional wedge^haped muscular 
contribution from the middle of the coraco-brachialis, about 
an inch long and 2^ lines wide, which becomes tendinous 
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immediately ' prior to its attacbmeut to the brachial tendon 
of the chondro-epitrochlearis. 

There is jet a modification of the capflular portion of the 
chondro-epitrochlearis which consists of the capsular band of 
fibres only, and which joins the short head of the biceps muscle ; 
it is about two inches long. 

Fig. 7 acta, shews the iltjrso-epitroclilcar muscle. It is liko 
the choudro-capsular form, except that the muscular part is 
derived from the latisswius dorsi instead of the jiectoralis 
major. There is another vaiiety, and I am not certain whether 
it belongs to the chondro-epitrochlear series or not. It is ten- 
dinous throughout its entire extent, arising from the glenoid 
head of the biceps immediately after it emerges from the 
capsular ligament. It runs parallel with the outer border of 
the biceps muscle, terminating in a fiucial expansion imme- 
diately below the elbow-joint, on its radial side, and super- 
ficial to the deep fascia. Varieties similar to the preceding, 
with some few exceptions, have been described by Professor 
Wood in his papers on Variations in Human Myology, pub- 
lished in tho RoycU Society 8 I^oceedinfjs. Other observers 
have recorded these anomalies, e,g, Dt Macalister, Professor 
Turner, &c. The object of this paper is not to give a com- 
prehensive view of what has been done by other observers^ 
but merely to give a brief outline of the irregularities of this 
class which I have found, during two winter sessions, in the. 
dissecting-room at King's College, London. 

I cannot enter, in this paper, into a discussion upon the 
liomoloi^ies and analogies of these peculiar forms of muscles — 
namely, the epigastric and choiidro-epitroclil»^nr. I will simply 
offer a few suggestions as to their actual source. If we ex- 
amine the bird's wing we shall find both the epigastric slip, 
and a muscle to all intents analogous to the chondro-epi- 
trochlearis. In the common barn-owl there is a muscle which 
arises from the fifth and sixth ribs. It passes obliquely up- 
wards and outwards, terminating in from three to five small 
and short digitations, partly muscular, and partly tendinous, 
which are inserted into the barbs of as many feathers, situated 
upon the upper and inner aspect of the wing. lu the cor- 
morant this slip is very large and well developed. It is 
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then attached its proximal extreinity to the sixth and 
seventh ribs. Professor Owen describes this as a portion of 
the serratus magnus. It has, however, nothing whatever to 
do wiih that muscle. It is this muscle (I believe) which 
finds its homdogue in the epigastric slip of the human 
subjects 

As regards the choudTO-epitrochlearis, and its dorsal re- 
presentative, the former seems to me to be the relic of the 
extensor plicae of the bird, and the latter a representative 
of the dorso-humeral portion of the panniculus of quadrupeds. 
In the wood-pigeon and other birds, the muscular slip which 
is detached from the biceps (in some birds arising by a 
separate tsacaa, from the front of the biceps) closely resembles 
the wedge-shape muscular band from the coraoo-bracbiaHs in 
Fig. 6. In the woodr-pigeoii it joins the extensor plicae alaris, 
just as in this case the coraco-brachial slip joins the chondro- 
epitrochlearis. All these are more complete forms of the 
"portion ventraie" of Cuvier's and Laurillard's plates; of the 
"costo-humeral" of Professor Huxley; and the chondro*epi- 
trochlear of Duvemoy (Wood, on Variatiom t» Siumm Myology, 
1868). 
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ON A KUDIMENT OF THE DORSAL PORTION OF 
THE PANNICULUS CAENOSUS. SUPERFICIAL TO 
THE TBAFE£IUa By J. K PEHRiir, BemtmstnOar of 
Anaiomy at Kin^s CoUege, London, 

In the last No. of the Journal of Anatomy and JPh^fSwloffy, 
Professor Tomer descrihes a dorsal portion of the Bommculus 

Camosus, superficial to the Trapezim muscle. During the 
winter session of 1868 I met -with a corresponding muscle in. 
a TTiuacular male subject dissected in the Anatomical Kooms at 
King's. College. It was attached below by musculo-tendinous 
fibres to the spines of the 8th and 9th dorsal vertebrae on the 
right side. From this origin it passed almost vertically up- 
wardsy and nearly parallel with the dorsal vertetoe, as high as 
the first» where it became tendinous and arched downwards and 
inwards to the spine of the second. From the convexity of the 
tendinotts arch two or three slips radiated upwards and out- 
wards, and were lost in the subjacent fascia. The muscle was 
somewhat fusiform in shape, and its muscular fibres occupied 
the greater portion of the muscle. It was covered hy the skin 
and superhcial fascia, and rested on the fascia covering the tra- 
peziuB. The origin of the trapezius was normal. The muscle 
I have described, except in being longer and wider, arising as 
low down as the Sth dorsal spine, is identical with that de- 
scribed by Professor Tomer. In my note-book I had entered 
the muscle under the name of donofueialu, a rudiment of the 
pammGulw carnomte. 
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ON THE ANAT03IY AND PHYSIOLOGY OF THE SO- 
CALLED 'SALTVAKY GLANDS' OF THE COMMON 
COCKROACH— PERTPLANETA ORIENTALIS. By 
W. AiNSUE HOLUS, M.B., Gcuntab. (PL XL) 

The labium of this insect consists of seven parts, six of which 
are arranged laterally in pairs. Anteriorly is a single fleshy 
organ, which, from its form, its posi^on in the oral cavity, and 
its probable functions, may be called the 'lingua* (fig. 1> c). 
Inferior to, and somewhat behind the lingua, are the 'sublin- 
gual palpi' (ee), two fiapper-like organs, consisting each of three 
joints, and affixed at their base to the 'labium' proper {g). 
This lafit organ consists of two thin chitinous plates, separated 
from each other by a longitudinal division, and united at their 
bases to the lingua Lastily, there are two 'labial palpi' {ff), 
one of which is placed on each side of the labium. Over the 
dorsum and tip the surface of the lingua is covered with shcnrt 
papilliionii bodies, which probably assist the passage of the 
food in the process of deghitition. Towards the root are two 
or three rows of tubercles, arranged after the manner of the 
circumvallate papillie of the human tongue. Near this point 
there is a longitudinal mesial depression terminating in a cul- 
de-sac. The posteriw or under surfiaxse of the lingua is deeply 
sulcated along the mesial line (fig. 4, 6), the grooTe thus formed 
terminates at the base of the organ in an irregularly-shaped 
opening (c) surrounded by a delicate framework of chitine. 
This opening resembles that of the liumau larynx in shape, and 
is supplied inferiorly with an appendage similar to the epi- 
glottis, which possibly acts as -a valve. From its position, ex- 
ternal to the true oral cavity, the orifice in question is freely 
exposed to the air when the lateral divisions of the labium are 
separated from each other and the valve is open. When traced 
upwards this aperture is found to communicate with an infun- 
dibular cavity, coiniected at its further extremity with a cen- 
trally placed tubule. This tubule, partly from its position in 
the oral oiifico, and partly from its relations to some organs to 
be described, has been called the 'salivary duct/ If, however. 
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it be carefully dissected from its surroimdiDg connections as it 
passes upwards along vrith tke cords uniting the first (sub-oeso- 
phageal) and second post-oral ganglia^ it will be found, under 
the microscope, as has been observed by others, to possess the 
well-marked anatomical peculiarities of an ordinary tracheal 
vessel. Passiog abruptly backwards for abuut 0"07", in close 
proximity to the ganglionic cords and below them and the oeso- 
phagus, it gives off from its upper surface a branch (tracheci 
ranuilis) (fig. 1, h) about one-third the caUbre of the mam ves- 
sel; and the two continue their course parallel to each other for 
about 0 03". Near to this point a bifurcation takes place in 
both, the lower and larger vessel {prwikea aaecfidqiris) (fig. 1, a) 
dividing somewhat anteriorly to the other. If the course of the 
two branches of the trachea saccnlaris is traced, they arefound to 
pass round the nervous cords, one on either side, until they are 
about 0*25" in length, when each suddenly expaiids into a pyri- 
form sacculus — the so-called 'salivary bladder' — 1^0*35" in long 
diameter). The corrugated inner membrane of the trachea is 
gradually lost near the ori£ce of the sac^ while the outer mem- 
branes of the vessel are expanded .over its sur&ce, and form an 
exceeding delicate hyaline coveiing with an internal fibro-cel- 
lular coat I have never found a liquid in these sacculi, nor 
hove I seen them in other than a collapsed state. During its 
passage around the nervous cords each of the branches of the 
saccular trachea receives a large nerve, which passes along be- 
tween the outer coats of the vessel and sends off branches to 
the sacculi and tbe ' dendritic* bodies to be hereafter described. 

The ramal trachea after its biftircation pursues a similar 
course to the saccular, the branches running in juxtaposition 
with those of the saccular trachea for about 0*15". They then 
commence to divide dichotomously, and continue so to do until 
the ulldmate leaflets of the dendritic bodies are attained. . The 
ramal trachea in its whole l^gth and the saccular in certain 
parts are invested with a hyaline membrasie, between which 
and the proper tunics of the tracheae is a space filled with nu- 
cleated elliptic bodies (about the sbie of lymph corpuscles) and 
a granular yellowish -white material. This hyaline and corpus- 
cular investment is of varying thickness, but is far mure de- 
veloped upon the ramal than upon the saccular trachesB. fin- 



Digitized by Google 



244 



UB HOLLia 



Teloping the finest biancliefl of the ramal trache» it aocompanies 

them throughout their somewhat convoluted course until they 
have arrived at their ultimate lauiifications, where it appears to 
form the chief substance of the emu late leaflets of the dendritic 
bodies (fig. 2) into which tiie ramal trachea* expand. 

The two delicate arborescent bodies thus formed, designated 
in modem hand-books^ the ' salivary glands,' axe, in the adult 
insect^ about 0*45" in long diameter* or upwards of one-third 
the entire length of the animal The comparative size is much 
less in the young insect By their upper and inner surface 
they are applied to the under part of the oesophagus, and are 
retained in their position to a great extent by the ramifications 
of the oesophageal tracheae over their surface. These oesopha- 
geal tracheaB pursue a course distinct from the ramal trachea, 
and nowhere enter the substance of the bodies in question. 
Between the two secondary branches of the ramal trachea, on 
either side, is placed the corresponding sacculus of the saccular 
trachea. A delicate net- work of fibres connects the sacs with 
the leaflets and the latter peripherally with one another. These 
fibres were at first supposed'to be bands of connective tissue^ but 
may possibly be nerve fibres. They anastomose frequently with 
each other at short intervals, and oontam in their interior occa- 
sional deposits of pigment matter with oval and stellate nuclei 
and granules. The fibres can be traced passing beneath the ex- 
ternal hyahne coat connnunto the sacculi and leaflets, and tliey 
then seem to be assimilated to the inner coats of the sacculi 
and leaflets. 

What can be the functions of these dendritic bodies? We 
are forced to set aside the hypothesis that they are in any way 
connected with the production of saliva for the following 
reasons; — 

1. The position of the orifice of the common trachea upon 
the posterior and under surface of the lingua, and therefore 
external to the true oral cavity. 

2. The so-called * common duct' presents simply the ap- 
pearance of an ordinary trachea^ both as r^ards the spirally 
corrugated arrangement of its internal coat, which of itself 

» Cf. EoUeston, F&rm* of Animal Life, p. 200 (1870). Huxley, An IiitroduC' 
turn to tht Clatt^ficaUim tfAnlmaili, p. 57 (1^)> ^ eon^fk^rtB aUot^ 
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points to its function as tlie tttmsmitter of a gaseous finid* 

rather than a iit^uid, and the nucleated appearauce ui lU outer 
coats. 

3. It can be readily shewn that all the branches of the 
ramal and saccular trachese open into this common vessel, 
wherefore any fluid in one part will probably And its way into 
any other. Thus, if we shew that the ' cominon duct' transmits 
a gaseous fluid (such as aii), all portions of this system will 
probably contaizL that fluid. 

4 If the so-called 'salivaiy receptacles' were intended for 
the retention of a liquid secretion, we should expect to see 
some of this fluid occasionally within thera. In upwards of 
thirty dissections made by me, these sacs have, upon opening 
the thorax, always been found collapsed and apparently empty. 

5. That the 'common duct' together with the * receptacles' 
contains an elastic fluid is proved by the fact that it is possible 
to inject them by using the method employed to inject the air- 
tubes of the body generally: that is, by placing the insect im- 
mersed in a suitable liquid beneath the' exhausting receiver of 
an air-pump. 

6. The collapsed oondition of the sacculi is such as would 

of necessity result upon opening the thorax, supposing these 
delicate bodies contained air previously, or at ail events a 
gaseous fluid freely communicating with the air. 

7. We have no reason lor supposing this fluid is other 
than air. 

I have thus attempted to shew how unfitted these sacculi 
and vessels are for the retention and transmission of any liquid 
secretion, and how well adapted they are, on the other hand, 
for the function of agration. If the dendritic bodies, therefore, 
are of a glandular nature, they belong to the category of duct- 
less glands. 

^ Exclading the so-called ' saliTary ducts,' I can find no instanoe in inseete 

of a Tessel with a spirally corrugated inner membrane, fonned for the transmis- 
sion of a liquid secretion. The ' falne trnche£e' observable in tlie prohoscides of 
gome inBects differ both anatomically and physiologically irom irachc£c. (Cf. 
Lowne, Atuaomff «md PkjftSaiojfy of the £low^ff, 1870.) 
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DESCOEtlPTION OF THE FIGUBES. 

FiCk L Labium of tiia oodEroaoh, ihewing the origin of ilie 
oommon traoKea. 

a. One division of the bifurcating saccular trachea ; 

h. Ditto of the ramal trachea ; 

e. Anterior mirfaco (dorsum) of lingua j d is placed over the 

orifice of the common trachea; 
ee. Sublingual palpi; 

Labial palpi; 
g. One of the divisions of the true bi£d labium, 

Fio. II. A portion of the dendritic bodies, shewing the rami- 
fications of the ramal tiiiclioa and their expansion into leaflets. 
At *a' the investment is seen to be continuous with the substance 
of the leailet. (This specimen h{id been steeped in glycerine for 
upwards of six years, and did not shew the dichotomous divisions 
of the trachea distincUj, The network of (nerve ?) fibres is however 
shewn at ' 6, W) 

Tia, III, A portion of the common trachea near the oral orifice. 
The spiral con-ugations of its internal coat are apparent, and at the 
circumference (a, a) the hyaline outer eoato can also be seen. 

Fio. IV, Under (or posterior) surface of the liiiL'ua; a, the 
common trachea; 6, the sulcus ; c, tlie orifice of the common trnchea ; 
the softer membranes appear to be attached to a firm chitinous 
framework. 
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OBSERVATIONS ON PHYSIOLOGICAL CHEMISTRY. 
By James Blake, M.D., F.lt.C.S., Sau Franciaoo, CtUi- 
famia. 

The object of the following observations is to consider the 
bearing of some recent chemical discoveries on physiology, and 
to call the attention, not only of physiologists, but of chemists, 
to certain facts which I think show that in living substances we 
possess reagents which may be made available for investigating 
the chemical properties of other compounds. Before, however, 
entering on the direct subject of my communication, I would 
offer a few remarks on tlie method that is beiiif( foUuwed in 
studying the chemistry of living compounds. Uwmg to the 
complex nature of tliese investigations it is most important that 
a right method should be pursued in conduct in^^ them. Here, 
as in every other branch of scientific research, the only true path 
to pursue Is by gradually proceeding from the more simple to 
the more complex, and thus aniving by slow but certain steps 
from the known to the unknown; and yet in no other depart- 
ment of scientific research is this simple rule so completely 
ignored as in physiology. How large a share of physiological 
investigation is devoted, for instance, to researches on the 
nervous element, one of the most complex of Uving substances, 
and one whose properties are probably the most dissimilar from 
those substances with the chemistry of which we are best 
acquainted. After making so unfortunate a selection &s regards 
the field for investigation, physiologists have, I believe, been 
equally at fault in the choice of their reagents, these having 
been selected firom amongst substances with the chemical and 
physical properties of which we are most ignorant, fully justi- 
fying the assertion of Drs Brown and Fraser at the beginning 
of their interesting memoir "On the connection between chemi- 
cal constitution and pi ly. -biological action," &c. {Joiirn. of Anat. 
and Fhysiol. Vol, ii.), where they state, "Unfortunately we know 
next to nothing of the constitution of tlic majority of those sub- 
stances, the physiological action of which has been most care- 
fully investigated." What would be thought of a chemist^ who. 
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aiboat to enter on the investigation of a new elaas of componndfl^ 
should make such an assertion regarding the reagents he was 

about to employ. The analogy between snch investigations and 
those pursued 1)/ the alchemists in the middle ages becomes 
apparent if we substitute the term philosopher's stone for reiiie- 
dieSf and transmtitaUons for convulsions, paralysis and death. A 
&ct» undoubtedly, is occasionally ascertained, which has some 
practical value^ as was the case in the researches of the alche- 
mists; but had the time and labour devoted to such investigSr 
tions been given to a more methodical pursuit of the subject^ 
there can be no doubt but that far greater progress would have 
been made, and we should not, as at present, find so large a 
space in physlolugical literature taken up in refuting the errors 
of previous observers. I believe it is only by selecting our 
reagents firom amongst the more well-known inorganic com- 
pounds, and using them in the first place to investigate the least 
complicated reactions of living subetancesi that we can arrive at 
troths which will serve as the basis for further progress. The 
results that I have myself obtained by the use of these reagents 
proves, I think, bow available they are for physiological investi- 
gations. A few experiments with these inorganic compounds 
sufi&ces to show that all the salts of the same base produce 
analogous effects when introduced directly into the blood ; and it 
required but a more extended series of experiments with the 
same substances to discover the law that their physiological 
action is connected with their isomorphous relations. In carry- 
ing out these researches I meet with many interesting facts, 
the further investigation of which I feel confulerit would open 
out a rich field for physiological research, but which I was 
unable to follow up on account of the great number of experi- 
ments required for even a preliminary survey of the subject 
I was investigating^ 

^ Twenty.five years ago, in a paper read before the British Association for 
the Advaneeraent of Seienee, I obflerved, ** The Aiet that we now possees the 

meaiiB of producing well-marked and definite modifioations of some of the most 
important physiological properties of various orpans, and this too by moftns of 
reihSents^ the laws governing whose action we are acquainted witii, piueett m our 
hands an instrument for diaooveiy which has hilherto been wanting in pbjno* 
logical investigations The enomeration of somp of the * Cfects that can bo prc- 
duoed on tlie more important fonotions, wiU, I trust, su&oe to lead others into 
tiiis rich field of enquiry. As zegttda Ihe foiuttioiM of the he«rt, w« eut wani- 
hila(« or iiMssMe ito initebOity, qnidm or dimiiiuh ite pulsfttioiw. mate 
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In regard to the bearing of recent chemical investiofations on 
physiology, I shall confine myself to calling attention to the facts 
that have recently been discovered in the chemistry of the 
hydrocarbons and ammonias, as to the importance of the form in 
which the elements of these compounds are arranged as deter- 
nuning their chemical properties. In these substances almost 
BJk mfinite number of oomponnds can be formed by sabetitution, 
many of which, although formed by .exactly the same groups <£ 
atoms, yet possess different properties. For instance, by substi- 
tuting in the benzyle atom Hq) two atoms of H by two of 

Q 

carbozyle (OOOH) we have a body composed of ^ 

These elements form three distinct compounds, although there 
can be no doubt but that in all the three compounds the same 
combination of atoms exists, so that in each compound we have 
the group (CgHJ and two of the group (COOH), the differences 
in their properties depending on the position occupied by the 
carboxyle atoms in relation to the ben2yle residue (OgHJ. 

The importance of the relative position occupied by the 
atoms in these organic compounds would tend to connect their 
chemistry with that of living substances, as I think there can be 
but little doubt that the relative position of the atoms in these 
bodies determines the form of the compoiiud atom; and I have 
shown that in living substances the reactions that take place 
when they are treated with inorganic reagents, are more depend- 
ent on the isomorphous or form-element^ of the reagente than 

them regular or irregular, augment their force or rpnrfnr thorn weaker, destroy 
the imtabilitj of the auricles, whilst that of the ventricles remains; keep up the 
eiroolatioii of Hhe Uood many nunutes after every other sign of life has dnap* 
pearcJ, and this too more actively than when respiration was being carried on ; 
we can facilitate or arrest the passage of the blood through the poimonary or 
i^ystemfe oapillaries, prodnee important modifieatfons in the ftmetions of the 
brain ; in Bhort, the injection of inorganic substances directly into the arteries 
and veins enables us to modify all the more importaut functions of the body; 
and this, as before stated^ by reagents, the laws of whose action we can fairly 
liope to diaeover. My tetmtm for neglecting the closer investigation of these 
interesting plfenomena, was a detcrminfition fully to establish the law of the 
analogous action of isomorphous HubHtauuen. Tliis having been accomplished, 
I ahaU now direct my researches to the elucidation of these secondary ques- 
tions." (See I^rpnrt <>/ the Britiiyh A ssociation for llw Advanccrnent of Science for 
1846.) Circumstances prevented my carrying out this intention, but I certainly 
«m anrpftoed that fhoee who are more fortimately sitnated have not dirmted 
tiieir attention to the subject. 

^ It will perhaps render my meaning clearer if I give an example of what I 
hmui by the f orm-element in ehemioal eomponndii. If ift taka, lor inataooe, 

VOL. V. 17 
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on their ordinary chemical propertieB. The sasceptibility of 

liviDg substances as reagents for the form-element of a body, 
will, I think, render them available for determining the consti- 
tution of isomerous organic compounds — an investigation often 
attended with much difficulty by ordinary chemical reagents. 
A striking example, showing the availability of living substances 
for chemical investigatioDS, has just presented itsell Soon after 
the diBOOYeij of thidium, Claude Bernard made ezpeiimeDta by 
injecting some of its salts directly into the Uood. On finding 
tluKt the reactions produced were not analogous to those caused 
by the salts of potash (with which substance thalium was then 
supposed to be isomorphous), he arrived at the conclusion that 
the law of the analosfous action of isomorphous substances was 
not true. At the time 1 doubted the cui i ectness of the chemi- 
cal or physiological fact Rammelsberg has lately shown that 
this supposed isomorphism between potash and thalium does 
not exist; that thalium is probably a bivalent element, and that 
it forms an oxide Th,0, analogous to ferric oxide. (OAemiscAes 
Cmtral-BlaU Na 1, 1871.) The experiment of Gaude Ber- 
nard, had he been able to interpret it correctly, pointed to this 
condu»on many years before the discovery of Rammelsberg; 
and, instead of furnishing any evidence against the law I had 
pointed out, offers another example of its correctness. I feel 
confident that carefully conducted physiological tx[)('riineut3 
will furnish chemists with the easiest means of determining the 
isomorphous relations of those substances whose classification in 
this respect have not yet been ascertained, 

nitrate of silver and nitrate of podOk, we find them Tezy dissimilar in their ordi> 
naxy ehemioal properties, so that they ean nurely replaoe each other as reag«nta 

in chemical investigations. When, however, we mix them with li\ing matter, 
they give rise to analogous reactions, and on seeking what property they possess 
in common that may explain this analogy, we find that they are isomorphons, 
or that their compounds tend to assume the same form, so that tliis form- 
element appears to be the predomiiuuit inflaenoe in their phjsiologieal le* 
actions. 
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ON A PECULIAR ADDITIONAL DIGASTRIC MUSCLE. 
Bt J. B. Perbin, Demonstrator of Anatomy, King's College, 
London, 

In a moderately muscular female, vdt. 70, dissected in King's 
Coll^ Anatoiuical Rooms during the present session, I found 
a peculiar muscle which I had not previously met with. It was 
a two-bellied muscle. The anterior belly (Fig. 1 A) was 
divided into two longitudinal portiona by an imperfect aieokr 
interval: of theae two portiona the inferior waa attached to the 
greater and leeaer oomua of the hyoid bone^ extending aa &r 

Kg. 1. 




KefB. Fig. 1. Af A', peculiar digaatxic muscle, (a) Internal carotid artery 
(cut). (5) External carotid, (c) Liiigual artery, (d) Facial. («,/) Hypo- 
glo8f?al nerve, (gf) Hyoglossns muscle, (h) Digastric and stylo-hyoid mudM 
(oat of poeition). (t) Middle coustiiotor. {I) Stemo-cleido-mastoid. 

17—2 
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forward as the body, passing behind the byuglossus muscle, and 
lying between it and the middle constrictor muscle of the 
pbaiynz^ being closely associated with the latter muscle. The 
superior portioii of the anterior belly did not extend so far for- 
wsffds^ but terminated in a fascial expansion over the antero- 
lateral aspect of the middle constrictor muscle, immediately 
above the preceding. The anterior belly was crossed superfi- 
cially by \he lingiud and facial arteries, and by the continuation 
of the external car ili 1 above these branches. It then emerged 
from between the external carotid and the occipital arteries, 
close to the origin of the latter, and passed in a direction 
obliquely upwards^ outivards, and backwards. It then crossed 
the occipital artery, the hj^poglossal nerve and the internal 
jugular vein, lying immediately below, and almost parallel with 
the posterior belly of the digastric muscle. It continued its 
course between the parotid gland and the sterno-cleido-mastoid 
muscle, crossing superficial to the latter, — a short tendon of 
intersection intervening between the two bellies at this point. 
The hinder belly was inserted into the fascia covering the occi- 
put immediately over the external occipital protuberance, super- 
ficial to the trapezius muscle. The anterior belly was a little 
larger than the posterior: it was less than a quarter of an inch 
wide. This muscle was present on both sides. That on the 
right side was smaller than that on the left. Figure (1) is from 
a sketch of the muscle, with its relations, made from the subject 
by Mr. Sherwin (Artist), 

In another fairly muscular female I met with a similar, but 
a smaller specimen. In this instance it was present on the 
right side only, and terminated at the great comu of the hyoid 
bone. In both cases the digastric and stylo-hyoid muscles were 
present, and presented their iiuimal arrangement. 

In a third female subject I found anoLlier variety of this 
muscle. It consisted of a slender muscular band (Fig. 2 /), 
four inches long, and a line and a half wide, which arose by a 
strong, flat tendon, a little more than a quarter of an inch wide 
and half an inch long, from the mastoid process of the temporal 
bone, and the adjoining portion of the superior curyed line of 
the occipital bone; situated between the sterno-cleido-mastoid 
niuaclc (A, i) (which was smaller than usual), and a large and 
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well developed cleido-occipital muscle {g). It crossed super- 
ficially to the sterno-cleido-mastoidy ia a direction downwards^ 




Fig. 2. Left side — female. Eefs. (<i) Slip from posterior belly of digas- 
iHt to hyoid bone. (6) Slip from middle coustrictor {d). (c) Posterior belly of 
digastric eat thnmgh and turned up. (e) HyogloBBOS xnoMde. (/) Occipito- 
hyoid slip, (g) Cleido-occipital. (ft, i) Sterno-cleido*maat<nd. (ft) 9th mave, 
if) Intenud jugolar Vein, (m) Facial vein cut thiough. ' 
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forwards and inwards, and traversed the upper aspect of the 
caKvtid triangle lying upon the sheath of the carotid vesaels, 
and was finally inserted into the hody of the hyoid bone, imme- 
diately above the omo-hyoid mtiscle. This slip received, close 

to its iiiscrtiou, an accessory muscular band (a), an inch long 
and two lines wide, wLich was detached from the luwer border 
of the posterior belly of the digastric (c). The latter was still 
further complicated by the addition of a muscular sli|i (li), a 
little more than an inch long, which arose as a differentiation 
from the middle constrictor mnscle of the pharynx (cQ, imme- 
diately above the great cornu of the hyoid bone. It passed 
almost directly forwards, and joined the posterior belly of the 
digastric close to the commencement of its tendon. The 9th 
nerve intervened between it and the great cornu of the hyoid 
bone. This muscle occurred on the left side only. The stylo- 
hyoid was wanting. On the right side the digastric and stylo- 
hyoid preserved their normal arrangement. 

I also found a smaller and aborted specimen of the oocipito- 
hyoid slip in a muscular male. It arose from the superior 
curved line of the occipital bone, posterior to the cleido-occi- 
pital, which was again present. It crossed the upper part of 
the stemo-cleido-mastoid superficially in an arch-shaped man- 
ner, and was inserted into the lower and back part of the 
auricle, along with the lower fibres of the retiahens aurem 
muscle. The latter muscle, as well as the attollens, were, in 
this instance, continuous at their origin with the posterior belly 
of the occipito-frontalis, diverging from it as finger-like slips, 
as they passed forwards and outwards towards the auricle. 

Professor Wood has described and figured a variety of this 
muscle {Froceedings of the Royal Society, p. 522, No. 93, 1867) 
under the name of mylo-glossus. "It arose tendinous from the 
inner border of the lower jaw, and was inserted into the fibres 
of the tongue between the stylo and hyoglossus muscles, joining 
especially the latter." Mr Wood states that Henle saw a cylin- 
drical muscle arising from the same pkice, and joining the pos- 
terior belly of the digastric {Mushellehre, 5, 112). The last- 
mentioned peculiarities are evidently analogous to the stylo- 
hyoid muscle of birds, closely according in origin and in in- 
sertion with that of the anterior division of the stylo-hyoid. 
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As regards the four varieties which I have deficiibed, I am in- 
olined to believe that they are simply anomalous forms of the 
same muscle. I hare met with the oodpito-hyoid slip in the 
oommoQ seal. It arose, however, from the mastoid process of 
the temporal bone, immediately behind the auricle, superficial 
and external to the stemo^mastoid muscle. It crossed the 
large digastric muscle, and terminated in the hyoid bone, close 
to the outer fibres of the hjoglossus muscle, LaviDg the hypo- 
glossal Dcrve immediately above it, and the omo-hyoid muscle 
below it. This muscle is figured and described iu Cuvier aud 
Lauriliard's plates of the common seal as the masto-hyoid 
muscle. In the specimen which I dissected — and apparently 
from the figure of it in Guvier's and Lauriliard's work — this so* 
called masto-hyoid did not pass beneath, but superficial to, the 
hyoglosBus muscle, as the inferior portion of the anterior belly 
of the irregularity shewn in Figure 1 A; but simulated more 
the 2nd and Sid specimens described. 

Douglas, in his MyognTphia Comparata, describes a muscle 
in the dog — 'the inio-cerato-hyoideus' — wliich arises from the 
occiput, and is inserted into the longest process of tlie os-hyoides 
(p. 38). The same muscle is also described in Cuvier and Lau- 
riliard's work (Myologie de la Hyhm h'ay^e), " Outre ces stylo- 
hyoSdiens il existe un petit ruban musculaire tout a fait ezteme 
qui se rend de Fapophyse mastoldien k I'os hyoide (H est indiqn^ 
B.S., PL 131, 132)." 

Professor Wood says that he has found a modification of this 
muscle in the cassowary, the Cape rat mole, the badger, and the 
hedgehog. I have examined the latter auiinal several times, 
but have failed to meet with anything simulating the prede- 
scribed mn*cle. 1 have examined the guinea pig, the Norwe- 
gian rat, the mouse (brown and white), the hare and rabbit, 
with similar results. All the afore-mentioned varieties find 
their primary homoiogue in the differentiated stylo-hyoid of 
birds. The 'muscle (i'ig. 1 A) in the human subject^ passing 
behind the byoglossus, is seen to closely simulate the anterior 
of the three divisions of the stylo-hyoid in the bird (Fig. 3 g), 
which has also a similar arrangement, passing behind the hyo- 
glossus, to be inserted into the basi and glosso-hyals. 

The slip from the digastric muscle (a, Fig. 2) simulates the 
middle slip of the avian stylo-hyoid^ and an aborted portion of 
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tiie nonnal mftmmaliaii stylo-hyoid ; the occipito-hyoid slip m 
Fig. 2 resembles niarc that of the pasterior slip of the aviau 
stylo-hyoid — rather than its representative in Fig. 1 — the an- 
torior slip as prementioDed. These anomalous forms — and 
others described by other observers — of the stylo-hyoid, clearly, 
indicate its tendency to aberration^ both as to its point of origm 
and its general arrangement. It seems to have a tendency to- 
wards a minus, rather Aan a plus, grade of development in 
the higher animals; while the reverse is the case with the di- 
gaijtric muscle. The stylo-h3foid wastes, or becomes aborted, m 
its progress from the mandible towards the occiput; while the 
digastric increases in size and yower as it becomes directed into 
two muscalar portions, and attains a hyoid as w^ as a mazil* 
laiy attadbment. The latter is evidenUy ^wly, bat gradually^ 
^ffiacing the former. The oomparative infrequenoy of doable 
stylo-hyoid in the human subject and its minus tendency seem 
to afford strong evidence in favour of such a view. 

Fig. 




RefK. to Fig. 3. Muscles ol the mandible and h^oid, Ao. of the f^ej pmot 

^PHitiacus erythacuB). 

<d"> Digastrio (biveuter maxillo) of Owen), (f) Stylo-hyoid, dividing into 
ttuc« portions: anterior {>,), middle (//), and posterior (/). 

N JJ. Tlies© are Btipportcd in the figure by small bribtles.. 
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OBSERVATIONS ON THE PHYSIOLOGICAL ACTION 

OF THE HYDROCHLORATE OF COTARNAMIC 
ACID. By J. WicKHAM Lkgg, MD. 

The snlietance which has been called the hydiochlorate of co- 
tarnamic acid is obtained by the action of hydrochloric acid 

upon cotamine, a derivative of narcotine*. Some of this sub- 
stance was placed at my disposal by the late Dr ilatthiessen, 
and aa abstract of some of the earlier experiments was pub- 
lished last autumn ^ Since that time further ol)servations have 
been made; but they are still imperfect^ as the quantity of the 
poison in my poasesdon was not enough to complete the series 
of experiments. An attempt to pirepare more of the hydro- 
chloiate unfortunately failed. The substance which Dr Mat- 
ihiessen gave to me was of a dark green colour and very easily 
decomposed, even by hot water. It was not freshly prepared, 
and had probably been kept since 1863. 

The experiments divide themselves into five groups: (1) the 
first roiigh observations; (2) the observations on absorption 
from the stomach; (3) effects on the motor nerves and volun- 
tary muscles; (4) on the alterations in the blood pressure ; and 
(5) on the regulating nervous system of the heart The obser- 
vations here recorded were made solely upon dog^ and upon 
frogs {R* iemp(nuna), 

L The earlier experiments. 

A dog, too large for any weighing apparatus to which I then had 
access, but which much resf^mbled a prevhontid in size and stature, 
had '2 gr. of the poison injected under his skiu on July 22, 1870. 
The dog took food well, and seemed in liis usual health until July 26, 
when farther observations were made* From 11.30 A.H. to 12.15 p.m., 
'4 gr. were injected under the skin every 10 minutes, making in all 
2*4 gr, injected. Wo vomiting or defcecation occurred. Durhig the 
rest of the day, up to 5 p.m., the dog was quite brisk. On July 27, 
early in the niomiiifjf, the dog vofused the food given him, hut in the 
afternoon he ate liismit with eagerncKs and seemed quite Hvely. But 
the next day (J ulj 28) the dog was much indisposed to move ; there 
were conddemble xouacolar weakness and diffieulty in standing. 
FUekering oontmctions passed every few seconds over the more pro- 
minent muscles. On July 29, the weskness and flickering contrao- 
tioDS were more pronounced.' The dog was restless and frequently 

» Mntthiesaenand Carey Foster, Phil Travs. 1BG3, p. 360. 



Digitized by Google 



238 



DB LEGO, 



fell in walking. Tlie water tliat he took waf? .speerlily vomited. The 
intellect seenietl pei f( ct : wlieii curesse^l, he feebly wagged his tail. 
At uoou the pulse wivs 152, and reBpiratiou 12 iu a miDute; the 
pupils were natural. At 3 p.il the dog was quite unable to rise 
on his legs. To the hand he felt ooM. PnJae 140, resp. 14 in a 
fnimite. At 9 A.1L on July 30, the dog was found lying on his «de, 
extended, with eyes half closed and tongue hanging from month. At 
10.30 a.m. he was insenBible to any ordinary stimulus. Pulse 2i, 
resp. 5 in the minute. On pressing the cliest, spasms of muscles of 
trunk came on, lasting about 10 seconds; the muscles of the limba 
reraainnd freo. The dog died between 12.45 and I.IO P.M. The exa- 
niiiiatiou was made at 1.30. The rigor mortis had not begun, but 
the animal was quite cold. The muscles were still irritable to the 
stimulus of die knife. The great ydns of the head, chest, and 
mesentery were full of blood. The right auricle was full of Uood: 
the left comparatiTely empty. The luugs were slightly hypenemie. 
The mucous membrane of the duodenum and of the jejunum for' 
two-thirds of it^ lerif^th was of a deej) red colour, much swollen, 
and too easily torn with the uail. The rest of the organs were 
natural. 

Into a dog weighing 8 lbs., 21 gr. were injected at noon on 
July 7, 1870. Yiolent Tomiting and purging immediately followed. 
But these soon passed off; and the dog seemed quite well till Uie 
evening of July 8, when symptoms similar to those described abo?e 
came on, and the dog was found dead at 9 a.m. on July 9. In another 
observation, 2*75 gr. were injected into a dog weighing 15 lbs., at 
3 p m. on July 7. The dog vomited and was purged immediately 
after: the rest of the afternoon and following day he was quite welij 
but on July 9, weakness and trembling came on, as described above, 
and the ammal was found dead on the morning of July 11. 

In another experiment, a well nourished' bitch, weighing about 
25 lbs., was used. Observations were made on the temperature, pulse^ 
and respiration. On August 5, 1870, at 11.22a.ii. the tempemtnre 
in the vagina was 101^ f . By some unfortunate Ibrgetfulness the 
pulse and respiration were not taken. At 1 1.25, 5 grn. of the hydro- 
chlorate of cotarnamic acid dissolved in 5 fluid-dracluns of water 
were ii]jected under the skin. Tliis was iinished at 1 1 40. 





Temp, in rectum. 




Pulse. 


11.40 A.M. 


102°-4 


28 


96 


12.50 P.M. 


lOr-2 


32 


160 


1.46 « 


ior-4 


24 


152 


8 « 


lor-G 






3.45 « 


lor-s 


20 


160 


4.45 " 


102»-2 


24 


160 


5.46 « 


ior-6 


24 


152 


6.45 " 


ior-6 






7.45 " 


102* 







At 11.55 A.M. there were several attempts to vomit : after thai 
time, the dog remained perfectly quiet. At 4 P.1L fliokering eontmo^ 
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tion^ o£ tiie muscles were uuticed; tbej lasted tiiat evening ati long 
M obeervBl»<m was oontmued. *th9 pow«r of walkiiig or standing 
in no way impaired. Observation was duoontinned at 8 F.M. 

AugoBt 6. 

8.49 A.1L 
10.10 « 
12 noon 

2 P.M. 

4 

7.50 " 

In the nioruing flickering contractions were again noticed. At 
2 P.M. the dog when placed on its side wa.s .scarcely able to get upon 
its legs again. At 4.30 p.m., 5 gi-ain.s of the poiaou dissolved in 2 
fluld-drachiuii of water were again injected under the skin. A simi- 
lar dose wa^ repeated st 6 p«H. Sinee the morning no fliokenng eon« 
tractions were noticed. 

At 8p.k. the dog was lying on its side; tlia limbs retaining 
■whatever position they might be placed in ; thei*e was no spasm or 
rigidity: the intelUgence was perfect: the eyes were widely open 
and followed the movements of the observer. W lu rt the cornea was 
threatened by the finger, the eyelids instantly ahut ; but the dog 
mig^t be looked, the Am of the tmnk pincbed» or hairs pnlled oat^ 
without any sign of fteling being made. At 8.30 T.M., T. 99*-6, R. 20, 
P. 128. At 9.15 P.M. no alteration of this state had occurred; at 

10 P.M., T. 99*, R. U, P. 120. At 10.30 also no alteration. But at 
10.45 the limbs became rigid when handled ; and there was no spasm 
when the cornea was touched : T. 97", R. 18, stertomus, P. 120, At 

11 P.M. when the chest was gently tapped, spasms occurred in body 
and limbs. At 11.30, T. 9^*8, R. irregular, 4, 5, 6, in snooeBUTe 
quarters of a minntey P. 120. At 12 midnight, T. 94*«6. At 12.30 
tile dog began to howl after vomiting; and at 12.dOA.lI. the dog was 
dead. Immediately after death temperature in rectum was 94*''6 F. 

To ascertain the length of time which wonld elapse between the 
introduction of the poison and its effects in cold-bkKxied animals, I 
iajected ^ gr. in solution under the skin of three strong active frogs. 
Ko efaange in the frogs noticed until the 7th and 8th days, 24 
and 48 hours belbre death. There wss at first muscular relaxation, 
the reflex irritability remaining. On the last day of life the re- 
flex in-itability disappeared in all three frogs, while the muscular 
relaxfitiou was complete. Tt was ea.sy to produce acute poisoning 
by injecting \ gr. into the abdominal cavity. In a few minutes the 
flings were under the influence of the poison, and death occurred in 
firom two to three hours. A comparative expeiiment of injecting 
an equsl quantity of water into the abdomen was unattended by any 
results. 

II. With a view to ascertaiu if the poison would act if 
introduced into the btomach, the follow xag experiments were 
made. 



Temp, in leotun. Besp* Pulse. 

102''8 24 160 

103^-2 — ^ 

lOS'-i 20 160 

103''2 20 144 

102H 20 148 

101* 20 — - 
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A dog weierhin<2; betwenn 20 and 25 lbs. was used. On Oct. 25, 
1870, "5 gr. diaaoived in a iiuid ouiice of water "wei"© injected into the 
dog's stomeh aftor a fmt of 24 horns. No islEBOt was aotioed; and 
on Nov. 1, 2 grains dissolved in ihe same quantity of water were 
injected into ibhe stomaoh. The dog remained in perfect health ; so 
on Nov. 8 at noon, 6 grains dissolv^ in 2 fluid-onnoes of water were 
injected into stomach. Contrary to my wishes, the animal had been 
fed at 9 o'clock, and I did not know of this till after the injection 
had been made. Nothing remarkable occurred till Nov. 19 ; the dog 
took food eagerly and seemed quite well. But on the morning 
of Nov. 1 9, when the attendant went to take him out of his kennel, 
he noticed that the dog came out with reinctance, and that hk hind- 
legs wm weak. The dog took food, bnt not with his usual voraeily. 
The pupils acted well to light : but the skin was moved with flicker* 
ing contractions, much as if the animal were sbiveriog. The next 
day the dog had lost all these symptoms.; and after five days he was 
sold. 

On Nov. 2, 1870, '3 gr. in solution and suspension were injected 
into the stomach of a middle-sized active frog. The frog remaiued 
active and brisk until Nov. 7, when he was found lying in water with 
his musdes relaxed. He. was put under a bell jai^, and next morn- 
ing (Nov. 8) at 11 was found dead and stiff. 

It should be mentioned that all the frogs which were used 
in the foregoing experiments were taken from a batch of 25 

bought in the middle of October. Saving those which, when 
they were bought, had already it^ceived great injury to their 
limbs, none died from .natural causes. About half a dozen 
were kept till the beginning of February, and they were active 
and in apparent good health when they were used for some 
other experiments. From this reason I am inclined to be- 
lieve that, although the administration of the poison and 
any apparent results were separated from each other by several 
days, yet that the symptoms in all tlie frogs were really due to 
the absorption of the hydrochlorate of cotarnamic acid. With 
regard to the dog, it would seem more probable, as digestion 
was in full action, that the poison was decomposed, and that the 
symptoms, 10 days after the injection of the poison, although 
like those following the subcutaneous injection of cotarnamic 
acid, were caused by some passing indisposition. Further ob- 
servations on this point would have been very desirable. 

lU. In order to ascertain the action of the poison upon 
the motor nerves and voluntary muscles^ I made the foUoiving 
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observatibns upon frogs, employing the method used by GUude 
Bernard^ in his experiments on woorara. 

Dec. 2, 1870. Tho ischiatic nerv^c aljovo the knee of a frog 
having been isolated and the other soft parts tightly ligatured, "SCO. 
of a 2 per cent, solution of the poison were injected into the abdomi- 
nal cavity. In a few minutes the nmsdes of the fiog were perfectly 
relaxed. Ditect irritation of the .muscles with Pulvermacher's dectri- 
eal forceps produced oontcaotions on both sides ; those on the ligatured 
side being a little -weaker than those on the frt^e. The same kiiid of 
irritation to the nerves produced the same oontrHctions. Electrical 
irritation of the brain iuid apinal chord produced 4ictivc contractions. 

The same observations were repeated in another frog with the 
sune results. 

These two experiments seem to show that the poison has 
little influence on the irritability of the ends of the motor 
nenres; or, when acting acutely, of the voluntary muscles. In 
£zpL L the muscles in the dogs were usually found shortly 
alter death irritable to mechanical stimuli: not so« however* 
the muscles of the firogsj in them the muscular irritability dis- 
appeared very shortly after death: for although the animals 
were examined immediately that the heart's action could be 
ascertained to have ceased, yet the muscles even then could 
not be made to contract. ' ' 

IT. 'There is^ unfortunately,- only one observation upon the 
alteration in the blood-pressure. For the opportunity of mak- 
ing this experiment I am indebted to Dr Sanderson, who, with 
his usual kindness, placed his kymograph and instruments at 
my disposal. To my friend and colleague, Dr Brunton, my 
best thanks are due for the greatest assistance throughout the 
whole of the experiment; to him indeed is owing, all the success 
which the observation may have attained 

Nov. 25, 1870. Oanula in carotid of a bitch weighing 5 3 kilo. 
Tracheotomy was done at 430 p.^L ' 

Blood Pulse Reap. 
Pres. inlfi". iiil5". 

Before the poison was injected . * . 146 — 29 
« « « « • . • 126 19 

4.47' •02ffrm. dwolved in 1 C.C. 

of. water injeoted into ex- 
ternal jugular vein. 

4.47'.6" . . . . • • 76 

> B«nurd, Legom wr kt 8Mmm Tomqu€$t Paris, 1857, p. 320. 
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4 . 47'. 7"-5 
4.47'. r-2 
4 . 47'. 10"*3 
4.47'.ir-3 
4. 47'. 22 "-3 
4 . 47'. 25"'8 
4.4r.S3"-2 
4.47'.4r-9 
4 . 47'. 48"-3 
4 . 47'. 49"-3 
4 . 48'. 20" 
4 . 48'. 60" 
4.57' 



4.57'. 

4.«r. 

4.57'. 
4.57'. 
4 . 48'. 
4. 46'. 
4 . 4b'. 
4 . 48'. 



16" 
41''-6 

44"-2 
55"-6 

1" 
4" -8 
8"-l 
16"-3 



4.48'.20^-a 
4.48'.S4''*8 

4.48'.41"'6 
4-48'.56"-6 
4.49'. 2"-6 
4 , 49'. 4"-8 
4 . 49'. 6"-4 
4.49'. 12 '-8 
4.49'.14"-1 

4.4y-m4 

4 . 50'. 10"-7 
4.51'.10^''7 

4.5r.40"-7 



4.62'. 

4 . 53'. 

4.54'. 

4.55^. 

4.56'. 

4 . 57'. 

4.57'- 

6.29' 

5.30' 



40''-7 
40"-7 
40"-7 

40*'-r 

40"-7 
10"-7 
40''7 



• • • 

a • • 

... 

•04 grm. in 2 C.C. 
of water injected. 



Kesp. for last 30 
inegnlftr 



very 



Pressure ^nk towards 

the end of 60" 
Pressure highest in mid 

die of 30" 
Pressure sinking slowly 



Preasttra steadily rising 



•04 grm. in 2 CO. of 
water injected. 



Blood Pnlse Besp. 
Pres. inlfi". inlS'. 

92 

80 
100 

90 
114 

93 
118 

80 
100 
102 

120 — 35 
124 - 24 



96 ^ 30 

96 
63 
74 
80 
62 
56 

67 
58 

64 

50 54 14 
44 38 irregular 



60 




32 68 very irr* 


24 




22 




38 




22 




32 




82—6 




20—26 




10—18 




10—12 


— 7 


14—20 




14 


— 7 


13—18 


— 7 


18—30 


— 7 


30—46 


— 10 


104 


— U 
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Blood PolBe Besp. 
Pres. inl6". in 15". 



0 . 04 • 




• 


04 


1 9 


K 47 






inn 


1 J. 






• • 




lA 










— lo 0 


»> 10' 


* * • 


• 






5.5(y . 






73 




5 . 50'. 40'^ 


• • • 


• 


105 




5 . 60'. 60" 


• • • 


• • 


86 




6.51' . 




• 


80 




6. 51'. 20" . 


• • 


• • 


102 






• • • 


• 


100 


— 17 



In this experiment it was only oooaaionallj tli it tlin number of 
heart-beats could be counted. There was a notable diminution of the 
blood-pressure as soon as the poison was injected into cirtMilj?tion : 
Itnd this became extreme between 5 min. and 6 min. after the second 
injection, tlie pressure sinking to 10 and 12 mm. After the third 
injection the Uood-presBure varied from 105 to 73 mm., rising and 
lUQing in oantinuoafl eaxYw, hat Bhowing no inch decided drop aa 
After the first or second injectionfl. 



y. This experiment upon the Tagus is amply a continuft- 
tion of the preceding Exp. IV. 

Blood Pulse Itesp. 
Km. iiil6^. inlSf, 

5.67' Section of vagus . . 106 ^ 24 

5.57.15" 90 

6 . 57'. 46" 10$ 

6,3' Bight vagus irritated by 

induced current. — 
6 • 4'. 30^' Irritation stopped . . ^40 

7 BeamiHtioiu in 1'. 30^. 
e.Sr 45 20 

Irritation war now again applied to ragos. HcspiratiiOia oessed ^ 
but the heart continued to beat 45 times in 15". 
. The vagi of the £rogs used in Exp. III. were prepared and irri- 
tated by means of the eleotrical forceps. No alteration in the fre- 
quency of the heart-beats happened. 

These experiments show that, after poisoning by this sub- 
stance, irritation of the cardiac end of the divided vagus pro* 
duces no ehange in the number of the heart's contractions. 



Bemka: — {a) After tke injection of 2 to 2*75 grs. of the hj- 
drochlmte of cotaniamic acid under the skin of dogs, death 
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follows in fitmk 36 to 72 bours, symptoms first appearing 24 to 

36 Hours attcr the injoctiou. 

(6) Acute poisoning lias no effect upon the irritability of 
the ends of the motor nerves, or of the muscles themselves. 

(c) The blood-pressure is greatly diminished. 

(cQ The cardiac brandies of the vagus are paralysed* 

The long interval between the injection of the poison and 
the appearance of symptoms is not peculiar to the hychrochlo- 
rate of cotaxnamio acid. Dr Letheby^ has noticed the same 
phsenomenon after the administration of nitrobenzole to dogs 
and cats. "The time that elapsed from the adnunistiration of 
the poison to the coming on of the first symptoms . . . varied from 
nineteen hours to seventy-two — in most cases it was about two 
days^" The long interval is probably due to slowness of ab- 
sorption, since in Exp. IV. when the substance was injected 
directly into the blood, obvious effects of the poison were ob- 
served in a few seconds. 

It would have been more satisfactory if all these observa- 
tions could have been confirmed by repeated experiment; and 
much more light could have he^ thrown upon the action of 
this curious poison, had a greater supply of the substance been 
at hand. Unfortunatelyf also, the paper in the Fhthsophicai 
Transactions J already quoted, dioes not seem to oontldn direc- 
tions for the preparation of the substance which are sufficiently 
full. Several attempts have been made during the past winter 
to prepare the hydrochloiate of colamamic acid ; but they have 
all failed: and until the poison shall have again been prepared, 
the points suggested by the foregoing observations must lemain 
in obscurity. 

1 Letheby, Proe. Roy. Soe. YoL xn. p. *' On the Physiological Proper* 
ilM of MitioDenaole ftod AnOiiw.*' 
• itt^On&^t ett, p. 5M. 
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ON THE CONSTRUCTION AND USE OF A SIMPLE 
CARDIO-SPHYGMOGRAPH. By A. H. Garrod, St 
John's College, Cambridge, 

It is evident that a precise knowledge of the intervals between 
the main elements of the cardiograph, and the sphygraograph 
trace must be of value in studying the hydrodynamics of the 
circulation of the blood ; and a description will be here given of 
an instrument by which several results of interest have been 
obtained on this subject. 

This cardio-sphygraograph consists of a piece of board, ten 
inches long by five and a half inches broad, and is about half 
an inch thick, along one, side of which one of Marey's sphygmo- 
graphs can be fixed, as shewn in the accompanying figure. On 



Fig. I. 




the opposite side to this is a spring (a), similar to that em- 
ployed in the sphygmograph, which is attached to a moveable 
support (b), so that its strength may be modified. A small 
ivory pad (c) is fixed to the lower surfi\ce of the free end of 
the spring, and this is in communication with the recording 
lever of the cardiograph apparatus by means of a silk thread 
(d). In this instrument the cardiograph lever (e) is very light, 
a little over two inches long, and connected to the board by 
means of a frame (/), which is just free of the moveable part 
of the sphygmograph, when that is in position. The lever, 
which is one of the third system, is connected on either side, 
close to its fixed end, to two silk threads, one of which (d) is 
attached to the cardiograph spring, and the other to a small 

VOL. V. 18 
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spring (g), which moves it when it is less acted on by the 
stronger one. The apparatus is so arranged that the lever 
works perfectlj wlieii it is so placed as to be above the record- 
ing paper of the sphygmograph, wiien the latter is in position. 
The tip of the lever carries a steel pen {k). 

The apparatus therefore consists of a cardiogi'aph and of a 
sphygmograph, and these are so fixed that they both record ork 
the same paper; and the object to be attained is to get them 
both to record at the same time, the one the movements of the 
hearths apex, the other the dilatations of the artery at the wrist. 

To obtain this result the sphygmograph is first fixed, as 
usual, on the left arm, and the recording paper is adjusted to 
its place on the watchwork. With the cardiograph in the 
right hand, the left arm is then moved until the attached in- 
strument rests on the board in the position shewn in the figure, 
and when there, it is maintained in its place by certain pegs 
and holes in the board, which respectively come in contact with 
the main parts and receive the projections of the instrument. 

The arm and attached instruments are then moved until 
the pad of the cardiograph spring is brought in contact with 
the spot, generally between the 5th and 6th ribs, at which the 
heart's pulsations are most marked ; the position of the pad iu 
relation to the board having been previously so fixed as to en- 
able this to be done Avith facility, the whole being maintained 
in the horizontal position. 

The contact of the cardiograph pad with the chest wall 
causes the lever to recede from the chest, and it is allowed to 
do so until its pen arrives above the rec(H:ding pap^; the whole 
apparatus being steadied by the right hand. When the levers 
of the two ini^Tumentfi are both found to be moving freely, the 
watchwork of the sphygmograph is set in action by a string 
(m) held by the right hand, and at the other end connected 
with the stop-block of the train of wheels. The two levers re- 
cording on the smoked paper give a combined trace of which 
Figure II. is an example. 

As with simple cardiograph traces it is advisable and almost 
necessary to hold the breath wliile the trace is being taken, 
and iurther, to simplify the working of the instrument, the 
chest should be empty at the tima 
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Fig. II. 




It is evident from the above description that the two levers 
vrite in opposite directions, and consetjuently this figure must 
)e turned the other way up that the cardiograph trace may be 
)roperly seen, and then it must be read from right to left, not 
rom left to right, as the sphygmngraph trace. 

The commencement of the two traces is indicated by the 
•urved lines to the left of each trace as they are looked at 
without moving the page, and these curved lines are produced 
)y letting the levers move without the watchwork, whilst the 
nstrument is being fixed in position. Synchronous points in 
he two traces must evidently l)e at efpuil distances from the 
tarting points in the traces, and therefore the one can be pro- 
3cted on the other by compasses or by superposition. 

In all cases it is necessary, both in the cardiogi*aph and in 
lie sphygraograph trace, to project all the main points, such 
s the origin of the main rise, and the deepest point in the 
3condary fall, on to one line in the trace ; for, as the levers move 
1 part of a circle, any point at the summit of the trace, if 
rejected straight downwards, would not be coiTcctly related to 
le lower parts of the trace. This correction is best made by 
most simple arrangement ; a flat piece of board has a straight 
ip of wood fixed close to one edge; against this the tracing 
jsts, being supported on the board. Two nails are fixed on 
le board, so that they bear the same relations to its supported 
■ace as that did to the axes of the levers which marked on it 
I the cardio-sphygmograph. The marking apparatus consists 
• two pieces of string, each fixed at one end to the nails, and 
. the other carrying needles; these pieces of string must be 
' the same length as the levers to which they correspond, the 
)ints of the needles must pierce them, and the other ends of 
e needles must be attached to the nails by a thread to pre- 
:nt them from moving irregularly. 
The cardio-sphygmograph can be best applied when the 

18—2 
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person uaiug it is sittings as it then be made to rest on the 
arm of a chair, and in practice it is better not to have the 
main part of the instmment press against the chest wall, as if 
it does the hearts movement imparts itself to the whole ap* 

paratus, and so complicates the trace. 

In considering the results arrived at by the use of this in- 
stniment, it will be necessary to define a few of the terms that 
have to be employed in explaining them. 

(1) The first cardiac interval is that which occurs between 
the commencing systoM and the closure of the aortic valve at 
the heart 

(2) The first arterial interval is that which occurs between 

the indications of the commencing systole and the closure of 
the aortic valve in an artery. The radial artery at the wrist is 
the only one that is here considered. 

As the commencement of the arterial rise is somewhat later 
than the commencing systole at the heart, and as the differ- 
ence between the first cardiac interval and the first arterial 
interval is not greats these two events coincide in part of their 
duration, and give rise to minor divisions, which may be thus 
named and defined. 

(3) The first card io- arterial interval is that which occurs 
between the commencing systole at the heart and its indication 
in an artery (the radial), 

(4) The conjugate caidio-i^rterial interval is that which 
occurs between the commencing systolic rise in an artery and 
the closure of the aortic valve at the heart 

(5) The second cardio-arterial interval is that which occurs 
between the closure of the aortic valve at the heart and its 
indication in an artery'. 

On comparing the lengths of the first cardio-arterial interval 
with diifferent rates of pulse, it is found that as the pulse is 
slower, so this interval is longer, and that its length does not 
increase as rapidly as the pulse beat, but as its square root 

' In the above definitions it has been Assumed that the spln pmr.cnTiph trace 
gives indications of the closure of the aortic valves; and in the measuremcuu 
to be referred to below, the secondary rise, which puts flo abrupt a termination 
to tl>p miijor fall in each pulsation, is considered to bo mn-etl by thr rlosure of 
ti\QMp. valves, as general!^ assumed; though Dr Sanderson has arrived at m 
different eonolii8i<m (Medical Ttmei and Qasette, Haroh 85, 1871), from c!vid«m 
wbieh seems to be SDjifaing bnt eonvineixig. 
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Consequently if the number of times that the first cardio-arte- 
rial interval is contained in its component pulsation is repre- 

Bented by z aad the rapidity of the puke by x, then xz^lc.Jx^ 
and measurements shew that the constant quantity k equals 39 
(or perhaps 39*25) for the sitting posture. A knowledge of this 
equation, therefore, gives a means of calculating the length of 
the first cardio-arterial interval when the rapidity of the pulse 
is known; and as the first cardiac interval also varies as the 
square root of the pulse beat\ it is evident that from its defi- 
nition the first caidiu artciicil interval must be a constant part 
of the first cardiac interval, whatever the i*ate, and this has 
been found to be the case by indepei.dent measurement. An- 
other necessary result from these equations is, that the conju- 
gate cardio-artenal interval varies inversely as the square root 
of the heart's rapidity. 

The length of the second cardio-arterial interval can also be 
found by subtracting the length of the conjugate cardio-arterial 
interval from that of the first arterial interval, which varies in- 
versely as the cube root of the pulse rate*, and by this means it 
has been found to vary very little with different rapidities of 
pulse, being a little longer in the slower pulses. 

In the sphygmo|tTraph traces of slow pulses the major descent 
of the first arterial interval is broken by a nctcli, and it is tound 
that the deepest point of this notch is always exactly synchro* 
nous with the point of closure of the aortid valve. This leads 
to the almost necessary conclusion, that the subsequent slight 
rise or change in direction of the trace is the result of the si- 
multaneous movement of the whole column of blood produced 
by the shock of the closure of the aortic valve; the secondary 
rise at the commencement of the second arterial interval being 
the more slowly transmitted pressure wave, which started at 
the same time. This explanation being correct, it is evident 
that the results obtained, by measuring: the number of times 
that the interval between the origin of the main arterial rise 
and the bottom of the notch in the major fail is contained in 
the first arterial interval, ought to give the same results as 

^ JmuwA of AmOomy and Phyrielogyt Not. 1870. "On Oavdiograph 

Tracinf^s from tlio liurnau cliest wall." 

* FroceedingM of the Royal Society, No. 120, 1870. " On the zelative dura- 
iioii of Um oompouent parts of the radial ephygmugra^ U (mm In Iwaltti.'* 
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those obtained by dividing tlie calculated lengih of the conju- 
gate cardio-arterial interval into the first arterial interval 
Such has been foand to be the case very closely, but a sphyg- 
mograph trace must be a very good one to shew the ootch in 
the first arterial interval sharply defined, and the subsequent 
rise coTOTOencing abruptly. 

In all the cases above discussed it has been assumed that 
the subject from whom the traces were taken was sitting at 
the time, and as the length of the first cardiac inten^al changes 
for the same rate of pulse with change of position, it is evident 
that the equation given above (namely, iEz = '6^*Jxj must be 
changed also; and the change probably consists in increasing 
the value of the constant for the standing posture, as then the 
first cardiac interval is shorter, but still varies inversely as the 
square root of the heart's rate. 

The explanation given above of the cause of the notch in 
the first arterial interval, might lead to the expectation that the 
commencing cardiac systole indicates itself at the wrist in the 
same way; but there is no such marked change of direction in 
sphygmograph traces, though a sl^ht rise is generally seen just 
before the main ascent originates, especially in pulse of about 
70 in a minute; and it is not improbable that the second use 
in the extremely dicrotic pulse of adynamic pyrexia is caused 
by a combination of the slow pressure wave resulting from the 
closure of the aortic valve, and the sudden onward motion 
given to the whole mass of blood in the vessels at the moment 
of opening of the aortic valve at the commencement of the next 
systold. 

The facts on wliich the above equations liave been ba^ed 
are published in the Proceedings of the Moyal Society, YoL XIX, 
No. 126, p. 318. 

Mr Hawksley, of Blenheim Street, is constmctiDg a caidio- 
sphygmograph from the model described above, with a few 
minor improvements, which can easily be applied in the study 
of pathological oonditioxis. 
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ON THE TELSON OF THE MACRUROUS CRUSTACEA. 
By A. K. GABAOi>, St John's CoUege, Cambridge, (PL 
XL Fig. 6.) 

The relatioiis of the telson of the lobster and its allies are so 
variously regarded by zoologists of the present day, that no 
apology is needed in bringing forward any facts which tend to 
settle the point By Milne-Edwards it is considered as a se- 
yenth abdominal segment; but I cannot find in his writings any 
reasons given for his belief. Van Beneden is also stated by 
Prof. RoUeston to hold the same opinion. Prof. Huxley con- 
siders the telson an azygos appendage, and not a true segment 
of the body ; and Prof. Rolleston agrees with him, stating that 
it only carries appendages in one or two cases, whereas it is 
a law common to all Crustacea, that every segment has its 
appendages. 

An attempt will be here made to shew that in a specimen 
of Scyllams orctus, in the Zoological Museum of the University 
of Cambridge, there is sufficient evidence to prove that the 
telson is a true body segment, and that it is provided with true 

segmental appendages, though the nature of these is somewhat 
modified by cohesion and adhesion. 

In this specimen the sixth abdominal segment is in the 
mam similar to that in the lobster, but its dorsal surface is 
grooved instead of plain. The infero-iateral tenninations of its 
dorsal shield are sliglitl}- recurved and not sharply pointed, 
those of the first abdominal segment being decidedly so, but the 
acumination becomes less marked in each succeeding one. The 
Bwimmerets are greatly developed, the propodite not exhibiting 
any decided spinous protuberances. Both the ezo- and the 
endopodite, which are expanded horizontally, are composed of 
two, a proximal calcified and a distal liii-likc portion ; the an- 
terior margin of the former in each of these segments being 
prolonged outwards in the form of a spine. Tlio distal fins are 
composed of a translucent membranous substance suppoited on 
a radiating framework. At the attached extremities of the an- 
terior and posterior margins of these fins there are small elon- 
gated calcified masses^ which seem to be the points at which 
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their delicate structures come in contact with one another and 
the neighbouring parts, 

YentraUy there Ib a transverse ealdlied bar, concave for- 
ward, slender and composed of a central and two lateral ele- 
ments, which are fixed to the mden of the dorsal shield. 

The seventh segment, or tclson, consists of a distal fin and a 
proxiiii d calcified portion. The fin is azygos, semi-el liptical, 
and supported on rays, like the cxo- and endopodites of the 
sixth segment. It also resembles them in having two lateral 
eloi^ted calcified masses at its margins. There is no median 
separation. 

The calcified portion consists dorsally of a small semicircular 
centrum or dorsal shield, which is close under the dorsal plate 
of the preceding segment, and is separated from the lateral 
masses by a marked groove, not by an articulation. 

These lateral masses are each distinctly separable into three 
parts : 1st, a tliin longitudinal one, which approaches the sixth 
dorsal plate, and ends posteriorly in a sliarp spme. Internally 
it comes in contact with the next, the 2nd part, which latter 
joins the azygos centrum at its antero-intemal margin, and at 
its distal end gives attachment to the 3rd part Beyond the 
centrum there is a considerable interval between the two lateral 
masses dorsally. 

The 3rd part consists only of a free spine^ directed back- 
wards, and articulated to the 2nd. It rests on the azygos fin. 

Ventrally this segment presents only a short transverse bar, 
in front of the anus, composed, as iu the preceding one, of a 
central and two lateral portions. 

On the supposition that this seventh segment is a true one, 
the smaU dorsal centrum corresponds with the much laiger one 
in the other segments, while the swimmerets are represented 
by the lateral masses described above; the 2nd part of which 
corresponds with the propodite, and the 1st and 3rd with the 
ezo- and endopodite respectively, each bearing spines, and con- 
nected with the propodite and with the fin. 

The short transverse ventral bar corresponds to the narrow 
centrum, and is composed of three portions, as in the preceding 
segment. I have no means of telling whether it is laterally 
connected with the dorsal shield. 
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The position of the anus behind this seventh traosveise bar 
is strongly in favour of the alimentary canal bemg segmentaUj 
terminal, although this oondition is diaguised by the ooalesoenoe 
of the lateral* appendages above, whioh consequently makes the 
anus ventral 

If the above explanation is accepted with regard to this 

particular species, it is highly probable that it is true in those 
allied to it, and would then refer to the lobster ami cray fish. 
Prof. Rolleston says of the latter*, that the proximal segment of 
the telson is not calcified continuously across its ventral surface, 
as the other segments are; but this appearance would arise 
from the small size of its real centrum, which, as in ScyUarus^ 
would be quite anterior^ and the ooaJesoance in the middle line 
of the proximal portions of the eadopodites of the segment la 
the telson of the lobster, by looking at its dorsal surface ob* 
liquely, a system of undulations is observed, which corresponds, 
though in a much more disguised form, with the condition in 
Scyllarus, the two extreme lateral pieces with the accompany- 
ing spines being easily seen, and the small elevated centrum at 
the anterior part. 

In conclusion, an attempt has been made to shew, (1) That 
in some Macrurous Crustacea^ and therefore probably in all, the 
telson is a true body segment with lateral appendages, which 
are modified by cohesion and adhesion, (2) That the body of 
the segment terminates posteriorly in front of the anus, and 
that the cohesion (d the endopodites superioriy canaes tbci anus 
to be ventral 
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OBSERVATIONS IN HUMAN ANATOMY. By W. W. 
Wagstaffe, B.A., F.R.O.S., Demon$iraitor of Anatomy at 
86 Thonuu's Eospikd. 

Almost as a matter of course it must happen that the rough 
anatomy taught in the dissecting room admits of very little 
oorrection, for careful teachers have worked at the same subject 
ages before us and with the same means as we now employ. In 
minute details, which are now submitted to investigation with 
the aid of instruments and reagents unknown to our predecessors, 
there is a much wider field for the discovery of new facts, and il 
is in this field that nearly ad workers are now employed. But 
it has been remarked in this Journal (Vol. ill. p. 1) by Professor 
Wood, that "occasionally some out of the way comer of a science 
remains after years of investigation the retreat of a curious error 
which has escaped the detection of successive generations of 
observers," and it is to some of these out of the way comers that 
the accompanying remarks apply. I have no doubt that other 
teachers liavo noticed some of the facts which I now bring 
forward, but I am not aware that they have been made public 
or at all generally admitted, I have no doubt too that many 
inaccuracies have escaped my observation, and I trust we shall 
have the experience of other demonstrators upon points in 
which they have observed the tezt>book descriptions to be in- 
complete or faulty. 

Pectoralis major. The arrangement of the fibres of the 
Pectoralis major has usually boon dwelt upon in the dissecting 
room and in manuals of Ajuatomy as a peculiar feature in the 
muscle, and one of which there are not many examples in the body 
—that of the complete twisting, so to speak, of its fibres. 
I do not find, however, that the descriptions at present given of 
the manner in which the fibres are arranged are borne out by 
the examination of a large number of subjects. 

In the seventh edition of Quain's Anatomy, the work which 
must undoubtedly be looked upon as the standard English work 
on the subject, I find it stated — The arrangement is such that 
at last the folded ^eniJon of the musdie is inserted into the 
humerus in two nearly parallel lines which are connected below. 
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The fibres of the dAvicular part in the order of their origin from 
willioat inwards are prolonged into the anterior or onter Hne of 
insertion in order from above downwards. The pectoral part of 
the muscle is inserted into the inner or posterior line; the fibres 

which have the highest origin being the lowest at thoir in- 
sertion, and those which arise lower in succession from the 
chest passing higher and higher to their insertion on the 
humerus." 

In the third edition of Gray^s Anatomy by T. Holmes, it is 
stated that the upper fibres overlap the middle, and the mid- 
dle the lower portion, • • . the tendon of insertion consists 
of two laminsB, placed one in front of the other and nsoallj 
blended togeth^ below. The anterior, the thicker, receives the 
clavicular and u|^)er half of the sternal portion of the muscle ; 
the posterior lamina receiving the atUichment of the lower half 
of the sternal portion. From this arrangement it results that 
the fibres of the upper and middle portions of the muscle are 
inserted into the lower part of the bicipital ridge ; those of the 
lower portion into the upper part" 

In Ellis's Demonstrations of Amtomjf the description is 
similar to that in Gray, but decidedly more dearly expressed. 

The description of the actual arrangement would more cor- 
rectly be given in the following manner. — 

The fibres of the Pectoralis major are arranged in two sets 
—a clavicular and a sternal set, and between the two there 
is, in many cases, a well defined cellular interval: in all cases 
the separation is appreciable. They run to their insertion upon 
the outer edge of the bicipital groove of the humerus in the 
following manner. The fibres of the clavicular portion are in- 
serted in the same Older as they arise — ^the outermost, and 
particularly the deeper fibres of origin, are inserted at the upper- 
most part of the tendon, the inn^most fibres, or those nearest 
to the stemo-davicular articulation, pass down to the lowermost 
part of the tendon. The sternal portion is peculiarly arranged. 
It will be seen on turning aside the clavicular part that the 
uppermost fibres of the sternal muscle, i. e. those from the first 
costal cartilage (if, an is perhaps must usual, there is attach- 
ment to that part), or from the neighbourhood of the sterno- 
clavicular articulation, pass downwards under cover of the da* 
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vieular masde, and are inserted into the uppermost part of tiie 
second plane of attachment to the outer bicipital ridge. Fibres 
from the sternum opposite the first intercostal space, or some- 
times a little lower, can he traced down to be inserted into the 
lowest part of the attachment to the humerus. Below these 
last^mentioned fibres the muscular bundles gradually pass under 
the previous ones, and ultimately the lowest fibres of origin 
from the aponeurosis of the external oblique pass to the highest 
^art of the third plane of insertion^ and it is these fitos which 
are oonnected with the fibrous band passing upwards to tho 
head of the humerua 




Piagram fliiewing aRBngement of fibves of Peotonillg major in mm. Cla,yi- 

cttlar Bet passing down to auterior plane of insertion, upper sternal set to second 
plane, lower sternal set (firom about Qsat intercostal s^taoe downwards) passing 
to third or deapesk plane of insertion; the loireel JHffM of the eel iaeerted 
Idgbest np on linmenie. 

It Will thus be seen that the so-called tendon of the Peo- 
toralis major is composed of three layers, 1, that <3i the claTicnlar 

position, 2 and 3, tliusc! of I be sternal portiuu doubled upon 

itself below but easily separable above. Of these layers the 

first and second have usually about the aarae extent of at- I 

tachment above and below> but the third passes considerably 

higher than the others. 

Fkxor tendons of the finders and ^Um^ The attachment 
of these tendons to the phalanges has been accurately described 
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by Weitbrecht in his Si/ndesmologia, and more recently by Pro- 
fessor Marshall in the Medico-Chtrurgical Bevimu for 1853; and 
the latter anatomist has pointed out the existence of the via- 
cula subflava, and ascribed to them the function of passively 
drawing back the flexor tendons after the latter have been pulled 
towards the hand in flexion of the fingers. But a veiy im- 
portant function of the ligamenta brevia appears to have had 
but little stress laid upon it. These ligaments pass backwards 
from the tendons close to their insertion (and this is most easily 
demonstrated in the case of the ligamentiira breve of the flexor 
Bublimis), and are attached to the depression below the head of 
the previous phalanx — that of the flexor sublimis into the first, 
that of the profundus into the second phalanx. They are 
therefore not brought into play until the phalanges are very 
considerably flexed. It will be seen then, in the case <of the 
flexor sublimis for instance, Uiat the proper insertion of the 
tendon and the Ugamentnm breve are equally acted upon by 
further action of the muscle, and the first phalanx in Uiis case Is 
now flexed. Extreme action might otherwise be attended by a 
dislocation of one phalanx upon the other, and it appears certain 
that the result of the peculiar arrangement of the ligamentum 
breve will he to obviate this tendency to dislocation. 

Internal pterygoid. The internal pterygoid muscle arises 
fiDom the pterygoid fossa, from the inner surface of the external 
pterygoid plate and from that part 6f the palate-bone which fits 
in between the two plates. A portion of the origin of this 
muscle has however usiudly escaped description in cur text- 
books of Anatomy. In every case in which I have noticed the 
attachment of the muscle carefully another portion of it arises 
from tlie outer suriacc of thu tuberosity of the palate-bone 
just where that bone is continuous with the external ptery- 
goid plate. Tliis portion of the muscle will therefore be related 
rather peculiarly to the external pterygoid muscle in overlap- 
ping it, whereas the main part of the internal pterygoid is hid- 
den in its origin by the fibres of the external pterygoid. 

PmmeuB tertim. This musde is described in Quain, Gray, 
and Ellis as arising from the lower JburUk of tiie fibula on its 
anterior surface, besides being connected with the interos- 
setius membrane and with a fibrous aponeurods between it and 
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the pei:oneus brevis. In my expefienoe the peroneiis tertHii$ 
has been, where sepamble in its origin from the extensor longus 
digitonim, almost always connected much more extensiyelj with 

the fibula. The extent of surface of the fibula occupied by the 
muscle has usually exceeded the lower half of the bone, not 
including however the part below the tibio-fibuiar articulation. 
Not infrequently the origin of the muscle has occupied the 
lower two-thixds of its anterior surface^ and then the propor- 
tionate length of attachment o$ the extensor longus and of the 
peroneus tertius has been a matter of surprise to the student. 
I have also frequently been able to trace the lower muscular 
fibre of the extensor as lying on a plane internal to those of the 
peroneus, and attached under cover of the latter to the anterior 
fiurfiace of the fibula down to jufit above the tibio-fibular artica* 
lation. 

SaerolmiMiiB, This portion of the erectcar spurn Is usnalfy 
described as passing upwards to be attached to the lower ribs^ 

Quain says six or seven, Ellis the same, and Gray the lower six. 
My respected colleague, Mr Rainey, has, however, for years 
taught m the Dissecting Room at St Thomas's that slips can 
without di£&culty be traced from the muscle into eveiy one 
of the ribs; and this I have verified in ahnost every subject 
in which I haye examined the attachments of this muscle 
carefully. It is well known that the muscles of the back vary 
very much in the number l>f slips of which they are composed, 
but it can be demonstrated readily that the Sacrolumbalis has 
a much larger extent of attachment to ribs than is described 
in our text-books of Anatomy. 

TransverscUis colli et capitis. Under this head Mr Ellis pro- 
posed to include the transversalis colli and trachelomastoid, and 
it is a matter of surprise that in the last edition of Qnain's 
Anatomy advantage is not taken of this means of simplifying 
the very complicated description of the muscles of the back. 
•One of our objects as teachers of Anatomy should undoubtedly 
be to render the explanation of these muscles more intelli- 
gible to students, and more easily retained in their memory. 
As it is, students rather shirk the dissecdon of ih» muscles of 
the back on account of the difficulty of remembering the attach- 
ments, the formidable array of names, and the number of 
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soK»lled sepaiate muscleB; aad they are hindered also Tery 
materially reason of the difficulty of distinguishing th6m as. 
separate stmctuies. The transvenAlis colli and transversalis 

capitis (trachelomastoid) are commoDly one muscle at their 
origin, but divide towards their insertion into a neck portion 
(tr. colli) and a head portion (tr. capitis), resembling in this 
respect the splenius : and the analogy between these two 
muscles can be traced even further. The splenius arises from 
spinous processes in the dorsal region down to ahout the sixth, 
from the vertehra prominens* and from the ligamentiim nuchas 
in the neck about as high as opposite the third cervical ▼er<' 
tebra The transversalis arises from transverse processes iu 
the dorsal region down to about the sixth, and from articular 
processes in the neck about as h^h as the third. 

It will be useful to notice here the aitachment of the com-' 
plexus as compared with that of the above two muscles. The 
compleanis, including the bi venter cervicis, wliich is practically 
a part of the complexus, arises from transverse processes in the 
dorsal r^on as low as about the sixth (though it not infre- 
quently receives fibres from much lower down) and from articu* 
lar processes in the neck about as high as the third cervical 
vertebra. It will thus be seen that a comparison of these three 
muscles, grouped in the manner I have indicated, simplifies the 
description usually given. The extent of origin of each is about 
the same, but the splenius arises from spinous processes or their 
equivalent, the ligamentum nuchae, while the transversalis and 
complexus rise from transverse processes or their equivalents, 
articular processes. The splenius and transversalis are single 
muscles at their origin but divide into head and neck portions, 
which receive names indicating their destination (spL capitis* 
spL colli, transT. capitis, transv. colli). 

Supinator radU longua. The action of this muscle is so 
little that of supination that it does not deserve the name given 
to it. In Quain's Anatomy it is admitted that its chief use is to 
flex the forearm, but it is stated that supination havmg com- 
menced by other muscles the movement is assisted by the 
supinator longus. In Gray's Anatomy it is stated that the 
supinator longus and brevis are the supinators of the forearm 
and handy the longus more especially acting where the limb 
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is pTonated : when supination baa been produced the further 

action of this muscle is to flex the foreai ia. 

It may be seen, upon examining the action of the muscle in 
the dead body, that it cannot be considered more of a supinator 
than of a pronator. When the hand is made prone the supi- 
nator longus brings the radius over the ulna to the semi- 
prone position. When the hand is supinated it brings up the 
radius sgain over the ufaia also to the semi-prone position. 
After this the muscle flexes the forearm. In other words, its 
tendency is to throw the forearm and hand into the position it 
readily occupies when placed across the chest as in a sling. 
Dr Duchenne has recently employed the interrupted current for 
the puzpose of demonstrating upon the living subject the action 
of different muscles, and shewed that by placing the two poles 
of the battery over the body of the supinator longus when the 
hand was lying supine, complete pronation was produoed; but 
there is no evidence that the stimulus did liot affect other mus- 
cles besides the supinator. On the contrary, I am of opinion 
(having been the subject experimented on by Dr Duchenne at a 
recent demonstration at this hospital) that the stimidus was 
so powerful as to a£fect at least those lying directly under it^ 
namely the radial extensors of the wrist. Now it will be seen, 
upon examining the attachments of these musdes, that their 
action will undoubtedly be that of pronation provided the hand 
be originally supine: for tliey pass downwards from the outer 
condyle to the back of the wrist, and will naturally tend when 
contracting to bring the back of the hand over and pronate the 
hand distinctly. 

ibpltitoal spcm In giving the boundaries of this space I am 
not aware oi any notice being taken of the adductor magnua 
This muscle is placed deeply on the inner side of the space above 
the cjiidyie, and upon raising the seuii-inembranosus can be 
readiiy discovered. It is that portion of the great adductor 
especially which is passing down as a strong tendinous structure 
to the inner femoral condyle. The boundaries* as I have been 
in the habit of teaching them, are as follows: on the inner side 
above, the Adductor magnus, deeply placed and bidden by the 
Semi-membnmosus, upon which is lying the long tendon of the 
Semi-tendinosus with some of the fleshy part of iLe muscle 
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Superficial to these musdeSj and not directly in relation with 
the popliteal space, are the Gracilis and Sartorius. On the 
auter side above is the Biceps, both its heads being visible. 
Below we have on the inner side Qastrocnemius, and on the 
outer side Gastrocnemius and Plantaris. 

A cromio-tkuraoio arter}j. The description of tlie origin of 
this vessel in all our manuals of Anatomy is, I am inclined to 
believe, inaccurate. Tt is stated to arise from the axillaiy 
artery in its first part, from that portion which lies between the 
first jcib and the upper border of the pectoralis minor, but in 
every subject in which I have examined the artery during the 
seven years I have been demonstrator in the anatomical depart- 
ment of this Hospital I have found it rising from the second 
part of the axillary artery. I am indebted to Mr BolnBy for 
first pointing out this fact to me. It is given off from the front 
of the axillary artery a short distance under the pectoralis 
minor and then passes upwards to appear in the space above 
the luuscle, wlicre it gives off its pectoral and humeral branches 
as usually described. 



TWO CASES SHOWING A PECULIAR ARRANGEMENT 
IN THE FIBRES OB^ THE EXTERNAL PTERYGOID 
MUSCLE IN MAN. By W. W. Wagstaffe, B.A., 
F.R.C.S., D&mmUrator of Amlxmy at 8t Tkomwls Eos' 
pitaL 

Two similar cases of rather curious muscular abnormality have 
recently come under my notice in the Dissecting Room at St 
Thomas's Hospital, and as they are of a character not hitherto 
described, it may be interesting to have them recorded. 

Case 1. — Upon the outer sur&ce of the right external ptery- 
goid muscle, close to its origin from the margin of the spheno- 
maxillary fossa, I noticed, in demonstrating upon this subject, 
a liuiiiber of vertical aponeurotic fibres. These aponeurotic 
fibres were connected above with tlxe pterygoid ridge of the 
VOL. Y. 19 
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gf^enoid along its anterior pait, and ended below in well-de- 
fined muscular bundles. The muscular bundles were found to 
be attached below to the lower part of the outer surface of the 

external pterygoid plate. These superliciai vertical fibres of 
tbe external pterygoid con.se(piently ran a short distance from 
bone to bone without a possibility of movement of either ex- 
tremity. It therefore became a matter for conjecture as to 
what function they could possess, and the further connections 
of this structure were carefully examined. At the anterior bor- 
der of the muscle it was seen that the usual origin from the 
tuberosity of tbe upper maxilla and palate-bone was entirely 
deficient^ and with this, and probably accounting in a measure 
for it, there was a rather larger spheno-maxillary fossa than is 
commonly observed. The most posterior of the superficial apo- 
neurotic fibres gradually blended with the rest of the muscle 
in the manner shown in the accompanying sketch, and the up- 
permost of these passed directly into the anterior surface of the 
inter-articular fibro-cartilage of the joint. Upon turning b&ck 



Caael. 




Showing the vertical ti?ndinou8 fibres on flir ( xtcmal pterygoid, from tbe 
under surface of which a portion of the horizontal mosoular ^bres sprang. The 
iMuad of iwrtioal fibres ia about half-aa-iudi broad. For the lower fonrlh of ibeir 
length they luiiaDy became mneenlar. 
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tho vertical aponeurotic fibres it could theu be seen that from 
their under surface started a large number of the ordinary hori- 
zontal fibres of the muscle. 

Here then seemed to be the explanation of what appeared 
an anomaly. These vertical fibres, half tendinous, half muscu- 
lar, running between two fixed points of bone formed a start- 
point for other muscular iibres at right angles to them. The 
use of the muscular portion of these vertical fibres seemed to be 
to render tense the tendinous portion at exactly the same time 
as strain was exerted upon it by the contraction of the hori- 
zontal fibres rising from it. 

The subject from whom this was taken was certainly not 
well developed muscularly in other parts, and here the fibres 
were soft and fatty. 

Case 2. — This was very similar to the fiist case. A band of 
aponeurotic fibres (about h inch broad) ran vertically down- 
wards upon the outer surface of the right external pterygoid 
cbse behind the superior maxilla. These fibres were attached 



Vertical bond of fibres on sorfoce of external pterygoid, about half-an-indi 

hroflfl, the upper tlircG-quarters usually teiifliiionR, lower quarter muscular and 
attached to lower part of external pterygoid plate, the most posteiior iibres nm« 
uixig into the inteomal pterygoid* H<ni2;ontal fibres of extenial pterj-goid lise 
from the imder soifaoe of the tmteiior fibres of the band. 



Cases. 




19—2 
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above to the pterygoid ridge in its whole length, below they 
became mnscalar, but the development of muscle in connection 

Willi their lower ends was not so well seen as in the previous 
case. The anterior fibres ended below by being inserted into 
the outer surface of the external pterygoid plate. Tlio poste- 
rior ended by joining some of the fibres of the internal ptery- 
goid. From the under surface of the anterior fibres sprang the 
ordinaiy horizontal fibres of the external pterygoid, as in Case 1, 
but the posterior fibres passed freely over the external and 
joined, the internal pterygoid. The attachment of the external 
pterygoid to the back of the superior maxilla and palate-bone 
was in this case also deficient, but the spheno-maxilkry fossa 
not so large as in the previous case. No similar structure ex- 
isted on the other side, but the origin of the muscie was 
normal 

In each of these cases a peculiar musculo-tendinous struc- 
ture was present npon the surface of the external pterygoid; in 
each this structure was mainly composed of tendinous fibres 
but muscular tissue was found in its lower portion; in each the 
structure was placed at right angles to the direction of the 
fibres of the muscle upon which it was lying; in each the onH* 
nary horizontal fibres of the muscle took origin from its under 
surface ; and in each these horizontal fibres had not their usual 
attachment to the back of tiie superior maxillary and palate- 
bones. The result obtained by this peculiar structure in each 
case was the same; the tendinous portion gave origin to the 
superficial fibres of tlie external pteiygoid, while the muscular 
portion rendered the former tense at the time they were being 
pulled upon by the fibres rising at right angles firom them. 

It would be interesting to observe how fiir such an arrange- 
ment of superficial aponeurosis exists in the external ptery- 
goid of animals, and particularly in those animals in whom 
the spheno-maxillary fossa is proportionally larger than in man. 
I have not had, however, the opportunity of making any obser- 
vations on other animals, and can therefore only hope to sec the 
experience of other observers recorded in some future numbers 
of the Journal, and to give my own as occasion offers. 
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EESBAROHES ON THE ACTION OP CERTAIN DRUGS 

UPON THK URINE, AND ON THE INFLUENCE 
OF DIET AND MENTAL WORK UPON THIS EX- 
CRETION. (A Thesis for Graduation iii Medicine, at 
Edinburgh, 1870.) By John Wilson Paton,.M.D., Edin- 
burgh; M.KC.S., Eochferryt Cheshire, 

iNTBODUCnON. 

The object of my researches has been to determine 

L The inHaenc^ of various diets upon an individnal whose 
tirea excretion is shown to have been steadily above the 

average. 

These experiments ami analyses were conducted in the labo- 
ratories of Profe.ssors Christison and MacLagau with the utmost 
minuteness; and their results have enabled me to discuss a few 
points in connection with the condition of so-called " Azoturia.** 

IL The influence of the preparations of Broom Tops, and 
their active principles, Scoparine and Sparteia, upon the excre- 
tion of urine. 

Ill The influence of mental rest and severe mental work, 
upon the excretion of urea and several of the other urinary in- 
gredients. The experiments in this part were conducted on 
two individuals^ and 

IV. A short epitome of the re5?earches which have tended 
to alter pur opinions regarding the production of urea, will be 
given, and the arguments which have led me to believe in the 
doctrine, which ascribes the formation of this substance to the 
processes going on in the liver. 

I am much indebted to Professors Christison and MacLagan, 
for their kimlness in allowing me the use of their laboratories 
for these investigations. 

I have also gratefully to acknowledge the invaluable assist- 
ance I obtained from Dr Arthur Gamgee, who not only taught 
me the methods of quantitative analyses of the urine, and cor- 
roborated any of my analyses which appeared doubtful, but also 
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gaye me the Isenefit of his advice, in every difficulty, and 

especially when considering the question of diet. 

I have also to thank Dr Thoin;x.s R. Fraser for tlie kind 
assistance he gave me during the preparation of Scop^ne. 

PART I. 

Chapter I. — On ^ %nfiaenx» of mrims dieta i^on (he excre- 
tion of urine. 

These analyses were commenced on February 1st, 1867, 
when I was in perfect health, my primary object being, to ascer- 
tain the effects of Broom Tops, upon the q rine ; but, finding my 
excretion of urea higher than normal, the investigations with 

Broom Tops were delayed till March 14th, the intervening time 
being occupied with tlio question of diet. 

Before the first of February my diet was general anil unre- 
stricted; enough being taken to maintain tlie weight of the 
body* There was a preference for nitrogenous food — ^meat, eggs, 
cheese, bread, milk, and butter, being the principal articles of 
food, and the quantity was regulated by the feeling of satis&o- 
tion. Potatoes were taken in very small quantity, and sugar 
was entirely left out. 

On February 1st, I put myself on a diet, containing 237'65 
grains of Nitrogen and 3219'624« grains of Carbon ^ and com- 
menced the analyses of urine. Every article of food was care- 
fully weighed, and its nutritive value afterwards calculated fi^>m 
the Tables of Dr Farkes*. This diet was insufficient> but no 
great desire for any more was experienced. The urine* was 
normal in quantity and density, but the amount of' urea was 
above that given as the average for healthy men*, beiug 715'765 
grains dail}^ and containing '334 grains of Nitrogen*. 

Supposing that diet No, J. was too large, its nutritive value 
not having been calculated at that time, a reduction was made 
from the 6th till the 12th of February inclusive*. 

» Sec Table I. p. 301. 

* Manual of Practical Hygiene^ by Ed. A. Parkes, M.D., 1864, p. lil. 
» See Table V. p. 804. 

4 Avem;,'e fnr Ik ;i"}iy men 520 frrajM, Br Ed. Stnitb. Proceedingi of tkm 
Royal Society oj London, May 30, 18G1. 

• See Table VIU. p. 807, « See Table U. p. 302. 
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This diet contained only. 209*245 giains of Nitrogen, and 
2879-78 grains of Carbon. 

This reduction had a marked efiect on the excretion of urea^ 
so that it fell in one day from 752 grains to 560 grains'. But 
this diminution was temporary; and from the 8th till the 10th 
.of February it rose steadily, after which there was a sli<j^ht fall. 
The daily average of urea, during tliis period, was (j55"3 grams, 
containing 305*8 grains of Nitrogen". 

This reduction in diet and the maintenance of a high excre- 
tion of urea — the daily excreta containing 100 grains more 
Nitrogen than the ingesta — ^ied to loss of weight and strength, 
syncope almost supervening on two occasions. 

The appetito throughout this time was' raTenous^ and at 
bedtime the feeling of hunger was intense, but did not prevent 
my sleeping well, often awaking in the morning in the position 
in which I had lain down to rest 

On February Idth a more abundant diet, almost identical 
Willi that of Feb. 1st, was begun, containing 239'5 grains of 
Nitrogen and 3455 grains of Carbon 

The excretion of urea was sliglitly lowered by this*. I was 
however losing flesh and strength daily, being now six pounds 
lighter than when the experiments were begun. 

On February 15th some additions were made to the last 
diet, raising its value to 338*87 grains of Nitrogen and 5219 '6 
grains of Carbon*. 

Under this diet all the symptoms of weakness rapidly 
passed off. At first it was felt rather too much, perhaps firom 
the excess of Carbon ; but after a few days, it could be taken 
with relish, and was continued with more or less relibh, during 
the rest of the experiments. 

From the 15th till the 28th of February inclusive, tlie urine 
averaged 155G cc. daily. Its colour was normal, and reaction 
always acid. Tlie amounts of Uric acid, of Chloride of Sodium, 
and of anhydrous Sulphuric and Phosphoric acids were 
normal*. 



The urea was 711*392 grains daily, containing 332*3 grains 



» See Table V. p. 304. 
» See Table III. p. 302. 
6 bee Table IV. p. 303. 



» See Table VIII. p. 307. 

* See Table VHI. p. 307. 

• See Table ^i- P- 
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of Nitrogen, and ooiild frequently be precipitated with nitric 
add without evaporation'. 

During this period there was a slight excess of Nitrogen in 
the iugusta, compared with the egesta, and a correspondiiig 
slight increase in weight, viz. If lb. in fourteen days. 

This diet may be said to suit nie exat^-tly, there being a 
difference of only 6*572 grains of Nitrogen between the daily 
ingesta and egesta. 

The faeces were not examined, but the v;ihie of the obser^ 
yations is not diminished thereby; for Dr Parkes has shown 
from examination of the faeces^ that nearly aU the nitrogen 
ingested leaves the body as urea*. In one of his cases the 
difference was similar to mine, being only 6*503 grains daily. 

During this period my health was excellent, and I felt able 
for any work, corporeal or mental. I walked twice daily from 
the west end of Princes* Street, to and from the Infirmary, 
analysed my urine, and frequently sat up till iiiiduiglit, or even 
2 a.m., reading. There was no headache, thirst, weakness or 
sleeplessness, but there was oorasionally slight constipation. 

For this I took, on and after March let, 300 cc. of water 
primo wane. This had not much effect on the bowels, but 
increased the quantity of urine and urea*, and an abnormal 
condition was to a slight extent occasioned; for while the water 
probably accelerated tissue change, I did not wish to disturb 
the experiment by adding to a weighed diet. Weight was 
therefore lost, more Nitrogen passing as urea than the ingesta 
contained, and I was not in such continual good health m on 
the same diet without water. The only other effects noticed, 
were a slight increase in the amounts of Sulphates and Chlo- 
rides, and a great decrease in the amount of Uric Acid\ 

Dr Parkes has given the limits of the nutritive value of 
diets, for men of mean height, weighty and activity, as follo^^; 
from 250 — 350 grains of Nitrogen daily, and from 3500 — 5000 
grains of Carbon daily 

> See Table VIII. p. 807. 

* Ptoc. of the Royal Soc. of London^ Yol. XTI* p. ii. On the elimination of 
aitroifi n, during r< sf und rrrrcisef on a requlated iUt, by B, A« Parkes, MJ>. 

» See Tables VII. ami VIII. pp. 306, 307. 

* See Table VII. p. 30(). 

* MamuU of Firactieal Hygiene, p. 1S7. 
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The first three diets ^ upon which I experimented are there- 
fore under the hwegt of his calculations, and insufficient to 
maintain health; intense hunger and prostration of strength, 
amounting almost to syncope, resulting from their use. 

Under the first and second diets about 100 grains of Nitro- 
gen passed daily as urea, more than the ingesta contained^ 
Where did it come from? Undoubtedly from the absorption of 
some albuuimoiks .substance. I was being slowly starved, and 
my tissues were supplying the amount of i^itrogen required for 
physical and vital work. 

Under the third diet, although the Nitrogen of the ingesta 
was increased 34 grains daily, the Nitrogen of the egesta still 
fell, but more slowly, 8 grains dailyl Why? Because, while 
the amount of Nitrogen ingested was still insufficient by 100 
grains daily, the Nitrogen added prevented such a rapid waste 
as would have gone on for a little longer, had diet No. II. been 
continued. 

Immediately the fourth diet was begun tlie symptoms of 
starvation vanished, my usual health and strength were re- 
gained, and weight increased. 

For the first two days of this sufficient diet (Feb. 15th and 
16th} 29 '6 grains of Nitrogen^ were didly retained in the 
system to make up for the loss already sustained; and during 
the continuance of this diet till ihe 28th of February, the 
amount of Nitrogen excreted fluctuated slightly' on the whole, 
a little less being passed than was taken into the system*, and 
weight consequently gained. From the 2utii till the 28th the 
weight remained stationary. The increaise oi weight was there- 
fore during the first five days (15th — 20th), and more especially 
on the first two days, when a laige quantity of Nitrogen was 
retained. 

From March 1st to 13ih, under the same conditions and 
upon the same diet, with the addition of 300 cc. of water, prima 
mane, H lb. weight was lost^ the Nitrogen of the egesta exceed- 
ing that of the ingesta^ 

What was the cause of this loss of weight? Had the water 

* See Table VUI. p. 307. * See Table VIU. p. 307. " 

* See Table VIII. p. S07. * See Table VI. p . 306. 

» See Tal le TI. p. 305. • See Table Vin. p. 807. 

7 See Table VIU. p. 307. 
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anything to do with it? I believe it had; for while under the 
same diet for fourteen d&jB, but without this excess of water, 
weiglit was not only fwt lost, but even gained at first, and then 

remained perfectly stationary, immediately the water was com- 
menced flic uioa excretion rose* and weight was lost. 

Now the averai^es of the urine from the 15th till the 28th 
of February may be taken as my normal excretion, and those 
* from the 1st till the 15th of March may be looked upon as the 
result of an excess of water This excess of water was only 
relative*, and if the diet had not been limited by weight there 
should probably have been an increase of ingesta to counter- 
balance the action of the water. 

Now if my normal daily excretion of Nitrogen be 882 
grains*, how was it, that on a diet containing 100 grains less 
Nitrogen than I required'', the average daily excretion was 334 
grains? and why was the first rapid fall in the excretion of 
Nitrogen ° folloAved by a slower decrease'? 

Here I hold with Voit^ that the primary large excretion, 
is due to the destruction of an easily oxidised albuminoid sub- 
stance, most probably existing in the blood, and which is much 
more amenable to oxidation than the "stock-albumen" existmg 
in the tissues, and on which an animal undergoing starvation 
comes at length to live; and the succeeding slow fall in the 
excretion of Nitrogen, is accounted for by supposing, that this 
albuminoid substance is nearly used up, and that the tissues 
are supplyinpf the necessary Nitrogen from the stock-albumen 
which they et>ntain. 

There were other minor changes in the urine during the 
time water was taken*; viz. 

1. A slight increase in the amount of Chlorides, estimated 
as Chloride of Sodium. 

1 See T.iLle VII. p. 306. ^ See Table VII. 

> It is only 58 cc. beyond the quantity allowed by Moleschott for healthy 
adults. Moleschott, Pkyg. der Nahrwig$miUel, 1860, p. 233. P«rk«a, JVom. 

Pract. Hyaunx', p. 139. 

• See'Table VUL p. 807. 

« See TaUeB I. snd VIII. pp. 801, 307. 
« See under Diet II. Tables V. and VIII. 
7 See under Diet III. Tables V. and VIII. 

• Voit, Zeitschrift f. Binl. u. pp. 307—365. Cenlralblatt, 1867, No. 7. 
j€Wrtuil o/ Aridt. and FJ , i"h)gif. Vol, II. p. 183. 

• See Table VIL p. 8U& 
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' 2, A considerable increase in the amount of Sulphates, 
eatimated as Anliydrous Sulphuric Acid. 

3. A marked decrease in the amount of Uric Acid. 

Chapter II. — On to-caUed AeoturicL 

Formerly urea was regarded chiefly in relation to pound 
weight of bod}^ and the amount of urea noinially excreted 
per pound weight was considered to be about 3*53 grains in 
adults and 5 77 grains in children. At present urea is not so 
much regarded in relation to pound weight. It may, however, 
be very important wlien the relation of urea to the amount 
of albumen consumed in the liver, and the amount of carbo- 
naceous food required hj muscles in their action is known. 

It is, however, important to notice, that while the normal 
excretion is 3*53 grains, my excretion was 4*55 grains per pound 
weight when I was in perfect healthi from Feb. 15 to Feb. 28, 
inclusive. 

Is this to be regarded as a diseased in addition to being an 
alitiormal condition, and classed under those cases of Prout's 
and Willis', and called by the latter " Azoturia"*? 

I consider this supposition to be a very questionable one; 
several well marked cases of excess of urea in the urine are 
recorded, in which crystals of the nitrate of urea could be 
obtained at once, as in my case, without evaporation, and a 
certain series of symptoms has in nearly all these cases been 
noticed*. With a healthy florid complexion, their complaints 
have been constant and urgent — flatulence, acidity, extreme 
languor, restlessness at night, and sonioiirnes great nervousness 
being complained of. Even moderate exertion caused extreme 
fatigue, and iu some there seemed to be a marked indisposi- 
tion to, and incapacity for mental exertion. The urine was 
frequently abundant, with constant desire to void it by night 
and by day, dull pain in the back, and in some occasional 
irritation at the neck of .the bladder, no thirst, no inordinate 

' The nature and treatment of Stomach and Benal Di»ea$et, by Wm. Prottt, 
M.D., 18 IB, i)p. 93 — 103. Ur^tory Diseases and their treatment^ by Bobt. Willis, 

M.D., 183.S, p. 18. On the componificn of the t'n'tw in lli alth and Dhense and 
nndir the action of Rt'mcdies, by E. A. I'lirkes, M.D., IHGO, p]). 377 aiul 37-4. 

' Symptoms abridged from Beveral cases. See Paper by W. H. Fuller, M.D. 
Lanci-t, 181)7, Vol. ii. v- 705 : or in TranaactioM oi the Boyal Med. and Chirnr- 
gical Boo. of London, Nov. 26, 1867* . 
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appetite, no affection of the skin or pulse existed, but in neatly 

all there was more or less gastro-iiitestinal derangement. 

Here, undoubtedly, we have some abnormal conditions su- 
peradded to a normal large excretion of urea. In some, nervous 
symptoms from the existing dyspepsia were predominant, in 
others a urinary irritation, and in a few there seems to have 
been a slight diabetes insipidus. But in no case recorded does 
it appear to me justifiable to conclude that the excess of urea 
is a disease. In some it is only the normal condition of the 
individual found out when he is under treatment for something 
else, while in others it may be only a symptom of disturbed 
hepatic function. 

In support of the first of these assertions I may say, that no 
two analysts agree concerning the absolute amount of urea, 
or the relative amount to body weight, which healthy men may 
excrete, the range per pound weight being from 2*31 grains 
to 5*82 grains: 

Table A. 

Table showing the amount of Urea excreted per pound weight, 
according to different observers, from Carpenter's Human 
FkysiologT/, 1869. 



Age. 


Urea per 
lb. weight 
in grains. 


Olwenrflr. 


22 
28 


2 94 
3-00 


1 Scherer. 


31 
65 


369 
201 


j KummeL 


45 


2*44 


Bischoflf. 


42 








372 


1 Smith. 




5-82 




20 


4*52 


Urine of A. a. Table IX. 


89 


3-343 


Urine of A. G., Table XI. 


21 

1 


4-546 


Urine of J. W. P. 
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That my analyses of the urine of A. C.*, a fiorid healthy 
iDdividual, aged 20 years, weighing only 120 lbs., show a 
similax leiation to body weight as my own analyses* being 4'52 
grains per pound weight ; that not one of the symptoms xe» 
corded is applicable to him or to myself, with tiie exception 
of having a florid complexion; that since these analyses were 
made, three years ago, my health has been excellent, though 
in the meantime I have had scarlet-fever, followed by slight 
inflammation (erysipelatous) of one foot, one slight attack of 
muscular rheumatism, and a severe attack of facial neuralgia; 
and instead of having any languor or muscular debility, I have 
for more than a year, whilst visiting patients, walked from six 
to ten or twelve miles daily*. 

Again, in healthy children there is an excretion of three 
times as much urea per pound weight as in adults'; while as 
we advance in years, and the various tissues begin to lose their 
normal activity, and more especially in old age, when they may 
be diseased or almost exhausted, we find that the excretion of 
urea greatly diminishes. 

Is not, therefore, a large excretion rather a sign of activity 
of function and health of tissue, and diminution of the excre- 
tion an evidence either of old age or disease of that organ in 
which urea is formed ? 

These arguments are supported by Voit's experiments on 
animals during starvation^; for he found that the more perfect 
the condition and nourishment of the animal at the commence- 
ment of the experiment were, the higher was the primaiy 
excretion of urea, and his experiments are further corroborated 
by my urea excretion under diets L and II*. 

^ Seo Table IX. v. 807. 

' Last accoimtB from A. 0., who ia now in the West Indiee, stale that he is 

in good health. 

• Chemistry in relation to Physiology and Medicine, by G. Day, M.D., 1860, 
pp. 41, 42. 

4 ZeiUekrift BioL u. pp. 307*-36&; Journal of Anat, andFkut^ Tel. n. 

p. 182. 

* See Tables Y. and "VUL pp. 804^ 807. 
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PART IL 

ON THE INfLVENCfi OF THE PREPABATIONS OF BBOOM TOPS 

UPON TH£ U&IN£. 

Chapter I. — On the Injluence of ScopHrine. 

Tiiis drug not being used in medicine, could not be obtained 
pure at any clieinist's. I therefore made some by the long 
process described by Stenhouse\ obtaining it in a perfectly 
pure amorphous state, and of a pale lemon yellow colour. 
The experiments were continued for six days (March 14 to 19 
inclosive), on a weighed diet'^, and the urine of twenty-four 
hours examined daOy, One hundred and fiye grains were 

taken ill all. 

On the first day ten grains were taken in two doses. From 
the second till the £ith day inclusive, fifteen grains were taken 
in three doses ; and on the sixth day thirty-five grains were 
taken in three doses. Each dose was dissolved in a little warm 
water, a few drops of the aromatic spirit of ammonia being 
added to aid its solution. The following are the results ob> 
taiued': 

1. The quantity of urine was not increased. 

2. The density of the urine was not altered. 

3. There was no perceptible influence on the amounts of 
chloride of sodium, anhydrous sulphuric acid, phosphoric acid 
or uric acid. 

Therefore, although highly recommended in dropsie8\ Sco- 

parine has no diuretic effect in health. No other effect was 
observed. 

Ohapteb n. — On the Influence of an alooholio eHmU of 

Broom Tops. 

An ounce and a half of iiroom Tops was boiled in alcohol, 
and an extract obtained by evaporation. This was divided 

1 John Stenhouse, M.D., Philosophical TraMoctionSf 1851, YoL cxll p. iii. 

• See Diet No. IV. ivith water, Table lY. 

» See TuLles XIV. and XV. pp. 312, 313. 

* Becuuiiuonded by Mead, Gaileu, Pearson, Pareira^ Stenhoose and Arthu 
mtobeU. 
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into thirty-six pills. Six pills correspond to the largest dose of 
infusiim scoparii\ The experiments lasted three days^ from 
March 20 to 22 inclusive, under the same coaditious as when 
Scoparine was taken. 

Six pills were taken on the first day in three doses. Twelve 
pills were taken on the second day in three doses. Eighteen 
pills were taken on the third day in three doses. The results 
were similar to those of Soopaiine— negative*. No other 
effect was observeU. 

Chapteb III* — On tlie influence o/Sparteia. 

These experiments lasted four days, from March 24 to 27 
inclusive, under the same conditions as before. The Sparteia 
was kindly given me by Professor Ghristison. 

Not knowing the effect of this drug, very small doses were 
taken at the commencement. Four grains of Sparteia were 
made up into thirty-two pills with thirty-two grains of ext 
of gentian, and thirty-two grains of pulv. glycyrrhizae. Each 
piU contakied one-eighth ofTgmn of S^ii. The io^ 
were taken at 8 A.M., 12*30 p.m., and 4*30 RM. 

March 24. Oiic pill taken at each of the above hours. 
Slight headache all day. 

March 25. Two pilU were taken three times. There was 
slight headache all day. Shortly after the second dose the 
headache was very severe. There was no giddiness, but for 
a quarter of an hour there was a sensation of tingling in the 
left hand and foot. I felt weak and disinclined to walk on 
account of my legs being unable to support me as usual. 
These effects were not noticed after the third dose. At 10*30 
PJl. I felt well and as strong as ever. 

March 26. Nine pills were taken to-day in three doses. 
During the whole day there was a slight headache, and I felt 
and appeared to be ill. The tingling sensations in the extre- 
mities continued. 

March 27. Twelve pills taken in three doses. Debility 
and shght tingling sensations continued. 

* Brit. Pliarmacop. 1867, p 100. 

« See Table XIV. p. 312, and iubl« XV. p. ai3. 
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Stenhouse, from the observations of Dr Arthur Mitchell of 
Glasgow*, considers Sparteia a powerful narcotic poison, in- 
ferior to nicotia and couia, and producing in animals excite- 
ment^ intoxication, coma^ Blight convulsions, death. The head- 
ache and tingling sensations are undoubtedly due to its narcotic 
properties. It had no effect on the quantity of the urine or 
any of its ingredients^ 

ChafT£K IY. — On the influence o/Infusum Scopariu 

These experiments lasted sis days, from March 28 till 

April 2, 1867. The infusion waa tliat of the Bntiah Fharma" 
oopcBia, 1867 (page 100). 

On March 28, eleven and a quarter ounces were taken. 

March 29, twelve ounces were taken, 

March 30, sixteen ounces were taken. 

March 31, seventeen ounces were taken. 

A^prU 1, sixteen ounces were taken in two doses. 

AprH 2, sixteen ounces were taken in two doses. 

On deducting the additional water, taken as infusion, from 
the urine passedj no influence is noticed in the quantity or 
ingredients of the urme*. During aU these experiments with 
Broom Tops, I lost weight slightly, more nitrogen passing in 
the urine than the ingesta contained. The daily loss was equal 
to nearly three-quarters of an ounce of albuminoid substanca 

From these experiments I conclude that the preparations 
of Broom Tops, per se, their alkaloid Sparteia, and tlieir so- 
called active principle Scoparine*, have no specific effect in 
increasiiig the quantity of urine of healthy men. 

PAET nL 

CK THE INFLtTENCE OF SE7EBB HENTAI. WORK UPON THB 

EXCRETIOK OF URINE. 

These experiments were made in September and October, 
1867, and lasted nine and twelve days. The urines analysed 

* Philosophical Transactions, Vol. cxLi. p. 422. 
« See Table XIV. p. 312, and Table XV. p. 818. 
» See Table XIV. p. 812, «Dd OMble XV. p. 810. 

* Stenhoiue, op, eiiaU 
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-were those of Dr iurthur Gamgee and myself. We were in 
excellent health both at the beginning and end of the analyses. 
The analyses were divided into periods. 

In the Istj or Best period, as little mental work as possible 

was done. 

lu the second, or Work period, the mental work increased 
daily. 

In the third, or Second Rest period, as little mental work 
as possible was again done. 

We were both on weighed diets*. The urine was always 
collected for twenty-four hours'. The amounts of exercise and 
sleep were as nearly as possible the same during the three 
periods. On comparing the tables*, the results are nearly simi- 
lar in both of us, and the following conclusions may be drawn : 

1st. That prolonged mental wurk increases the quantity of 
urine. In Dr Gamgee it rose from 1.^52 to 1515 cub. cent 
In J. W. P. it roso from 1724 to 2021 cub. cent. 

2nd. That the density does not correspondingly fall. In 
Br G. it rose from 1018 to 1023. In J. W. P. it remained 
stationary at 1023. 

3rd. ThaL the amount of Is'ilrogcn passing off by the kid- 
neys is increased by mental work. In Dr G. it rose from 206*5 
to 2231 grains. In J. W. P. it rose from 337*5 to 3801 grains. 

4th. That the amount of chlorides is greatly increased 
In Dr G. it rose from 8*8 to 10*5 grms. In J. W. P. it rose 
from 13'9 to 167 grms. 

5th. That the amount of phosphoric acid is not only not 
increased, but even slightly diminished. In Dr G. it fell from 
3-29 to 2-75 grms. In J. W. P. it fell from 3*6 to 3 58 grms. 

On again returning to a period of comparative rest (period 
No. III.) it is observed, 

Ist That the amount of nitrogen is greatly diminished : 
In Dr G. it fell from 223 to 182 grs. In J. W. P. it fell from 

380 to 240 grs. 

2nd. That the chlorides are not sensibly altered. 

» Diet of A. G.. Table X. p. 308. Diet of J. W. P., Table IV. p. 303. 

« Urin« of A. G., T*Me XI. p. 809. Urine of J. W. P., Talde Xn. p. 310. 

* See Table of Uzinary AventgeB, Table XIII. p. ail, 

VOL. V. 20 
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3rd. That the phosphoric acid is slightly increased in Dr 
G., and unaltered in quantity in J. W. P. 
4th. That both of us lost weight slightly. 

How can we explain these facts, which in eveiy important 
point comdde in both of us. It is well kiiown, that under vari- 
008 mental conditions the amount of uzine is increased, and I 
have already pointed out, that if in health the urine be in- 

creased by drinking water, or by some static influence, the urea 
is also increased \ Now, under mental work it is the same — 
given an increase of urine, an increase of urea is the result. 
The urea has no relation to the mental work except in so far 
as the latter influences the excretion of water. Under this 
perverted nervous action a general wash out takes place and 
the urea and chlorides are therefore increased. 

In proof of this, if we look back to table VI* we find that on 
Feb. 24 there was a large excretion of water with increase of 
urea and chlorides ; and again, while reading hard, from March 
11th till March 13th, there was an increase in the quantity of 
urine, urea, and chlorides*. 

These experiments prove that the tiieory of the increase of 
phosphates in the urine under mental work is erroneous. In 
fact, it looks as if prolonged mental work rather decreased them, 
as if the brain during action did not only not lose phosphoric 
acid, bat even required it for its action. If so, phosphoric acid 
has a similar relation to mental work, as nitrogen has to muscu- 
lar work 

The loss of weight in both of us was due to more nitrogen 
passing oflf than the ingesta contained. This was especially so 

on the 29th, when the urine of both of us rose from some cause, 
and contained a very large amount of urea and chlorides; Dr 
Gamgee passing 104 grains of nitrogen more than his diet con- 
tained', and J. W. P. an excess of 43 t)4!8 grains*. This rise in 
the amount of urine and urea is so marked in Dr Qamgee's case 
that this day has not been included in the calcuhvlion^ as 

• * See p. 288 for the effect of water. See also Dr Smith's Paper in the Proc. 
Ray. Soe.t London, May 80, 1861, " On the influeuoe of Borometrio preBeare and 
iexnperatnre on the excretion of tTxina.'* 

» See Table VIT. p. 306. 

• Cuinpare Tables X. XLiilL 

« Gompara TsUes IV. Xn. ZUL 
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it immediatelj preceded the work periodi and would most pro- 
bably bare fiiMfied the results; and because late in the previous 
evening and during the early part of the night his brain was in 
an unusually active condition. 



PART IV. 

ft 

ON THE PHYSIOLOGICAL RELATIONS OF UBEA. 

Until lately the old theories of the production of urea from 
excess of nitrogenous food, and oxidation of muscle, muscular 
force resulting from that oxidation, were believed. 

In 1866, Professors Fick and Wislicenus\ from the results 
of their experiments on ascending the Faulhorn on a purely 
non-nitiogenous diet> concluded that the nitrogenous ports of 
muscles do not waste during action, and that urea is not the 
measure of intra^muscdar changes during action. Since then 
Br Parkes has corroborated their view, that the evolution of 
niuogun is not a condition of muscular action^ Their ex- 
periments tend strongly to support the theory that muscular 
force is derived from the oxidation of hydro-carbonaceous ma- 
terials in muscle, and Dr Frankland's* experiments on the 
amount of potential energy in various articles of diet corro- 
borate this, for he found that the amount of eneigy stored up 
in hydro-carbonaceous substances was much greater than that 
in the nitrogenous. If, then, urea does not proceed from the 
oxidation of muscle, whence does it come ? 

Zalesky^ having denied the presence of uric acid in the 
blood of birds, Meissner^ from analyses, proved its presence in 
that fluid, and as he found it in much larger proportion in the 
liver than in any other tissue, obtaining as much as 31 grm. 
from 500 grms. of liver, he gave it as his opinion that uric acid 
'was formed in the liver. 

^ On the origin of Miutcular Power, by Dr A. Fick and Dr J. Wialioenus, Za- 
rich. London, Edin. arid Dub. Phil. Mag. 1866, p. 485. 

* Proe, Roy. Soe. Lond., Vol. xvi. p. 44. 

■ Lond. Edin. and Dub. Philosph. Mag., Sept. 1866. 

* CentTfUblaUt 1865, p. 202. Jowm. Anat. and Phyt.^ Vol. m. p. 289. 

* H«ii]ie mid ffeoilBi't ZwUokrifi^ 18, zzs. pp. 144^99». Jouni. A«uU. and 
Ph^*t vt sapsa. 

20—3 
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Formerly it was stated by lleynsius and Stokvis that urea 
existed in the liver\ and Meissner has now shown that it exists 
in the livers of l)()th the carnivorous and herbivorous animak 
in much larger proportion than was behevcd, obtaining as 
much as 09 grm, from 47-1! grms. of dog's liver, and '025 grms. 
from 347 gims. of rabl)it's liver. He therefore advanced the 
theory that urea is formed in the liver, and he is supported hj 
the following &ct8 : 

1. It has never heen found with certainty but ui the liver, 
blood and urine. 

2. Frerichs' and Stiideler state, that in the urine of acute 
yellow atrophy of the liver the urea is not to be found, its place 
being taken by leucine. 

3. Again, Harley has failed to detect it in cases of chronic 
atrophy of the liver'. 

4. Yogel states that it is diminished in carcinoma of that 
oigan. 

5. In some cases, where the liver is much disordered with 
foetid high-coloured urine and no febrile state of system, urea is 
increased. 

These facts undoubtedly point to the liver as being the 
factor of urea, and it seems reasonable to su}:>pose that so large 
and important an organ should have some other function than 
merely to excrete a few ounces of bile daily. That other func- 
tion has been already in part known as its glycogenic function\ 
I say in part, for it is only now that another part is known. 

It was long known that the liver of animals fed entirely on 
animal food, secreted sugar. Now, as animal food contains no 
starchy elements from which that sugar could be formed, it was 
aiguedj and then proved by experiment, that the liver had the 
power of making ugar. Bernard*, supported by Lehmann*, 
believed that the sugar was formed from cilbuniinous com- 
pounds, because there was less albumen in hepatic than in 

* Jowm. Anat. and Phtj$., ut supra, p. 240. 

* Clinical Treatise on Diteaget of the ZAver^ by Br I'nriehB, Vd. X. p. 220. 

New Sydenham Soc. Edition. 

* Prifi. of Human Physiology, Carpenter, p, 463. 

< Bernard, ^rcMve* mnSral^ de Midieine, 1848. Carpenter, op. eit. p. 486. 

6 Op. rif. 

« Ciupcatcr, oj). cit, p. 436. Couwt, Jiendrn de VAcad. des Scien<:es, 1856. 
p. 687. ■ - 
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portal blood, and they thought that the tilbvimen was split up iu 
the liver into the sulphuretted biliary acids and sugar. Then, 
however, the old theories of the production of urea were held. 
Now they are known to have been wrong. If the liver form 
bile and sugar, two hydro-carbonaceouB sabetances — the former 
containing only a very small per centage of nitro^j^on— out of 
highly nitrogcniscd albuminous compounds, what l)L'coines of 
the IjJ per cent, of nitrogen ? It goe^ to the fonnaiion oj' urea, 
urea being formed in Uie liver f rom the splitting up of albumen. 
Whether it be at once formed or only produced after many 
changes, is at present unknown. The latter is the more pro- 
bable'. Schultzen and Neubri of Berlin' believe that it 
passes at least through leucine and glycocol, and in animals 
whose urea excretion is constant, they have foimd that the 
increase of urea is in exact proportion to the amount of glycocol 
given with their food. 

TABLE I. 

Diet No. I. Febkuaky 1 — 5, 1867. 



1 

1 


\ Water. 

1 


Water-free 

food. 


Albuiui- 
natea. 


Carbo- 
hydrates. 


Fata. 


Salts. 


Alt' tit 


187-50 


62-50 

1 


37 50 


0- 


21 0 


4 0 


Bread 


1240 


1860 


24-80 


152-52 


468 


403 


5gSP 1 


82*32 


29'68 


1512 


eta 


12-99 


1*12 


Butter 


1-80 


28*20 


0-90 


• • • 


27-30 


• • * 


Potatoes 


1110 


490 


225 


3510 


015 


1-50 


Milk ' 


d58'44 


5356 


16*48 


20-60 


15*24 


2*47 


Total in 
QramineB » 

4 


1 66506 


408-94 


97-05 


208-22 


81-36 


1312 



The aihuminates contain 15*4 Grms. = 237*65 grains of Nitrogen. 

The alhuminateSy carbohydrates and fats contain 208 633 Gnns. 

» 3219 624 grains of Carbon. 



I See the decrease iu the amount of luic acid from taking water, p. 288 aud 
labia Vn. 

* Academy, Jan. 8, 1870. 
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TABLE II. 
Diet No. IL Februaey 6 — 12. 





Water. 


Water-free 
food. 


Albuini- 

1 1 1 rfi 1 


Carbo- 


Fats. 


Salts. 


Milk 




4017 


12 36 


15-45 


11-43 


1-854 


Butter 


1'80 


28*20 


0*90 


•« • 


27*80 


vamble. 


Egg 


4116 


14-84 


7-56 


••• 


6*496 


*56 


Meat 


187 50 


62 oO 


37 50 


• . • 


21 0 


4 0 


Potatoes 


11840 


4160 


240 


37-44 


-16 


16 


Bread 


1160 


174*0 


23-20 


142-68 


4-35 


3*67 


Totiam 
GiammM. 


j 733 -69 


i 361-31 


83-92 


19557 


70-736 


ll(>b4 



The albuminates contain 13*3 gnns. = 205-245 grains of Nitrogen. 

The albuminate^ fats and carbohydrates contain 186 61 grms. 

« 2879*78 grains of Carbon. 



TABLE III. 
DiEi l^o. lU. Febkuary 13 and 14. 





Water. 


Wa(er*firee 
food. 


nates. 


Carbo- 
bydxates. 


Fats. 


Salts. 


grms. 
Egg 56 


41-16 


14-84 


7-56 




6-496 


0-56 


Butter 30 


1*80 


28-20 


0-90 


• 


27-30 


•»• 


Meat 250, 


187-50 


62-50 


37-50 


« • • 


210 


40 


Potatoes 250 


1850 


65-0 


3-75 


58-50 


•25 


2-5 


Milk 412 


358*44 


53-56 


16-48 


20*60 


15-24 


2-47 


Bread S95 


158*0 


2370 


31-60 


194*34 


5-92 


6-18 


Tea & Water 


1230- 


• • • 


j 








Total in gmiB. 


2161-9 


4611 


1 97-79 


1 

27344 


76*206 


14*66 



The albuminates contain 15 52 grms. -239 '5 grains of Nitrogen. 

The albuminates, &ts and carbobydrates contain 223^26 grms. 

cs3455 grains of Gaibon. 



Affnoisf OF imxjOB, on the iibinb. 



TABLE IV. 
. Dn No. IV. . FsBSiiABT 16 onwabds. 





W«t«r. 


■ 

Water-free 
food. 


1 

Albumi- 

Xlftt6ft. 


Carbo- 
hydrates. 


Fata. 


Salts. 


Eggs 


168 




44 52 


Advil A 


... 


19 4oo 


1 68 


Butter 


30 


1-80 


2820 


•90 


• •* 


27*30 


• • • 


Batcher meat 2d0 


187-5 


62 5 


37-5 


• •■ 


210 


40 


Potatoes 


250 


185*0 


650 


3*75 


58*5 


0*25 


2-5 


Milk 


712 


628-44 


83-56 


25-48 


32-3 


22-74 


3-97 


Bread 


475 


190- 


285* 


3800 


233*7 


7-12 


617 


Cheese 


80 


11*04 


18*96 


10*05 


••• 


7*29 


1*62 


Sugar 


45 


1*35 


43-65 


. ♦• 


43*42 




-22 


Tapioca 


40 


• • • 


400 


a • ■ 


400 


••• 


• *• 


Tea and Water 


1230* 


• • • 


* • • 


... 






Salt 


12 


•■* 


12-428 




... 


•*• 


12*428 


Total 


in gnns. | 


2558*61 


683-819 


138-36 


407-92 


106188 


32*588 



The albuminates contain 21 96 grms. = 338*87 grains of Nitrogen. 

The alhominatesj fats and carbohydrates contain 338*23 gms. » 5218*9 grains 

of Carbon. 
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Weight. 
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OQ 

Wo 
11 


Uric 
Acid. 










. • 

• • 

• • 








: : 
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• • 

• • 


i / 






00 

• • 




»— 1 

00 <0 


Na CI 


• 




■ • 




QO 
b- O 

o» o 


>d Solids. 
Grains. 


»0 "O ir» O iM 

^ C5 <M O 
O «0 lO O 




!>• CO CO «0 (M uo 
(N O »0 »H b- CO «N 
lO CO CO CI iM 




eo «o 

04 (M 


Calculate 
Grms. 


00 h- i*: c; 

O CS t>» 
O O O t« Oft 
»— 1 r-i 1—1 




p b- ^ 30 -rj* 

Oi lb ^ oa 
Oft O 00 00 GO 0> to 




^ QO 
© 

00 00 


rea. 
Grains, 


710-917 
738041 
733-348 
643-691 
752-829 




»o t>. 30 o o OS 

O no O fM O <M 

OS O 00 O r-( 

O "il* 0» CO 00 (N 

<o op « »o 

>0 lO «0 t« to <0 «D 




CO t>» 
1-H CO 

04 <^ 


ce 
g 

o 


46073 
47-831 
47-462 
41 717 
I 48-790 




1— I uo O 00 "Jl »0 

»0 00 CO O «-« b- T-t 

■JM p OS OS to 

to »b -Tt* o 00 CO ^ 

00 09 ^ ^ ^ ^ 




40- 774 

41- 773 


Urea, per 
Cent. 


CO 1-1 <N O 
c --H 1-H 1^ OS r«. 

g .-H «e lo t« 00 

O GO 09 e« eo 04 




b- CO O ?0 h- O 
© «0 lO 1— 1 

b- 5^ «5 OS OO 

<7< 04 ^ ^ Aj< CO m 




09 


Density. 


1029 
1024 
1023 
1030 1 
1024 




1024 
1031 
1035 
1034 
1030 
1035 
1023 




© © 


Quantity. 


C. C. 
1450 

1830 

1890 

1100 

1700 




O u» © © © © © 

CO to »0 © lO 
0(| O O fH F' <41 




© O 
CO CO 


Date. 


•S 1-1 CN CO o 


O t>. 00 O © ©il 
rH »H 1-^ 




CO ^ 


; Diet. 


* 




1 ^ 




»— t 
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Quantity 


0. C. 


2275 


1900 

1 


2120 


1775 


1850 


2020 


1912 


1650 


2450 


1865 


2150 




1960 


Date. 


March 
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TABLB VnL 

AtBRAOBB Cfg IVOBSFA ASD EgEBSTA miDKR THB VaBIODS Dl 



Diet 


Water 


N. in 

if 000. 


G. in 
Jfood. 


Urine. 


Density. 




Total N. 
in uxMu 


1. 


1965 


237 


321^ 


C C 
1594 


1026 


715 


ffrains 

334 


II. 


1763 


205 


2879 


1255 


1030 


665 


305 


III. 


2161 


289 


8455 


1480 


1023 


386 


297 


IV. 


2558 


838 


5219 


1556 


1024 


711 


832 


IV. 

with 
Water. 


2858 


338 


1 


2014 


1021 


801 


373 



TABIiE IX. 

Analyses of UBms of A. C. 



1 








Date. 


Qoanti^. 




GxainB. 


Urea P.O. 


Dec. 


C. C. 






grams. 


2 


1350 


29-7 


458*33 


22 


8 


1850 


46*25 


718-37 


2-5 


4 


1400 


35 0 


54012 


2 5 


5 


1500 


34*5 


533*40 


2*3 


6 


1600 


32* 


498*82 


2-0 


7 


1650 


34-65 


534-71 


21 



Weight. 



120 lbs. lOoz. 

= 547 kik 
12011)8. U<NL 



120 lbs. 9oz. 



ArsaAiQES gf UBim of A. G. 
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Water in Tea I nt usiou iu above Diet 1200 C. C. 
The Albtuninates oontain 12 68 grms. = 195 67 grains of Nitrogen. 

The Albtmunates^ Fats and Carbohydrates contain 218*178 grms. = 3366-48 

grains of Carbon. 
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A. AvEEAiOBs OF TJbimb OF A. G. 



Penod. 




Density. 


Nitrogen, 
inChndns. 


Chnui 


imw. 


I. 


0.0. 
1352 


1018 


206-5 


8-881 


3-291 


n. 


1515 


1023 


223129 


10-575 


2-754 




1600 


1018 


182*493 


10-177 


3*070 


B. AtE&AOES of UBIliB OF J. W, P. 


I. 


1724 


1023 


337 584 


13 90 


36 


IL 


2021 


1023 


380*150 


16*704 


3*586 


m. 


1675 


1026 


348-9 


16121 


3*569 



Digitized by Gopgle 



.312 



DB PATOK. 



CO 

O 
OQ 


. O . C5 . . 

• CO • 

• • . • • • 

CO CO 


CO 
r— I 

• • * 

CO 


CO 


. . . 0 

: : IT- 


• ••••> 
«••••« 


» 1 

& \ 


t"- lO CO <— • CO CO 

— - O O ^ 

C I t-T cr; 'O — c " 

?0 CO T*< CO CO 


<M <M 0 
CO CO CO 


CO 


CO cx> 10 

l-- M 10 CO 
p p 

<M CO CO 1 


3- 655 

4- 096 

• • • 

4-422 
3-969 
3-36 ■ 


o 

£ 


fc* • * <n o • 


00 

l-H 

0 • • 
CO • • 


SI 

CO 
CO 

0 

p 

CO 

0 

l-H 


cri CO 
00 I— < 
: :<=> 

^ • * CO 
T-i r- 1 




d Solids. 
Grains. 


1— 1 CO O <M O 

(T-l to — < -+( CO 1-^ 

r. t- — 


00 b- • 
0> CO 
10 0 0 


iri 0 CO CO 

•O C30 CO <M 
CO I— 1 CO CO 


0 0 0-+' 

»0 b- : CM 0 l-H 
(M . l-H b- 


Calculate 
Grms. 


•7! p CO CO CO p 

1^1 <b OS 
0 (M 0 Ob 0» 
l-H I— 1 rH 


103-6 
1340 
99-9 


0 00 ''J* 
• ■ • • 

bo CO 10 

0 0 0 

i-H rH (-H 


107-3 
82-6 

lli-8 
136-1 
111-1 


ea. 
Grains. 


C5 ?0 C"! "-^ ^O 
^ (T-i 0 0 CO 
CO 00 CO CO CO 4£3 

fc« to e> CO <A 00 

0> Co Ok CO CO OS 
1^ flO 00 00 ^ b» 


791-926 
824-442 
779-321 


p 

-»♦< 


899-520 
840-290 
863 065 
835-071 


CM t— CS CM 
1-H 00 0 »^ "— < 
r- ' t>. . OS 10 09 

• • I • • • 

00 0 < 09 fr* 00 
09 OS «0 CO 00 
00 few 00 Ob 00 


P 

• 

to 

P 

c 
o 


.-H 00 CO 0 <M 
0 Gi 00 00 CO 10 
WM C<l ^ OS t» 

rH '^H 00 CO l>- ■-• 

lA lA lA kCk lA 


CO l-H CO 
(M t- 0 
CO l-H to 

* B • 

l-H f-4 0 

»o «c »o 


CO 

OS 

• 


58-296 

54- 458 

55- 934 
54120 


CS 0 •<* 09 -«* 
CO 10 . 09 CO CO 

CO CM • OS »0 

• • • • • ■ 

CO ^ »o 0 

10 0 1ft CO 


Urea, per 
Cent. 


XO b- CO 00 CO 
CO CO 1— 1 CO 0 "-^ 

P p b- p 
C9 G9 09 G9 09 G9 


10 <M r - 

LO CD 
<N »C 

• • • 

09 09 09 




z^ 1.-^ <M 
•0 -x CO 
p p 0 p 

09 CO «0- 09 


2-255 
2 050 

2-255 
2-665 
2-460 


Density. 


0 <M — I 0 
«M 01 !M (M <M m 

0 0 0 0 0 


cj> CO 

— oi <ri 


CM 
0 


0 0 I'J I— ' 
<M CI <M (M 
0000 


OS H« 0 »o 0 

i-H .-H • >— ( (M <M 
00 .000 


Quantity. 


,^ 0 <M 0 0 0 0 
^ CO CO CO 05 00 

^^^k Hlfl 

* W« 

r-e l-« <M <M 1-1 r— ( 


CO 0 IC 
b- <M 

CM 0 00 
09 i-« 


1985 


10 0 C5 (M 
i-H 1-H r-< 
09 CO 00 i-H 

09^ r-< 09 


000000 

CC 0 CM 00 00 

CO to CO ^ 09 CO 
09 09 0^ 09 09 09 


Date. 


P il"" CO 1^ CTl «5S 

fc^ NiiJ 1^ v#.^ 

a »-H i-l 1-H l-H I— 1 r— 1 


0 1— 1 <M 
CM 09 09 


CO 

CM 


T*« »£5 CO 
09 09 09 09 


<jo OS 0 i-^ »— • d 
09 09 CO CO M 


Numb, 
of Days. 


CO 


CO 






CO 


Medicine. 


Scoparine 


Pills of the 
Alcoholic 
Extract of 
Broom Tops 


Nil 


Sparteia 


Decoction 
Scoparii 



Digitized by Google 



ACTION OF DRUGS, &c. ON THE UEINE. 



313 



X 

e3 ! 







CO *** 


»o 

CO 

1 


1-1 
as 

CO 


CO 


© 

CO 


© 

OS 
CO 


C3 


CO 
>-( 


CD 
1-1 


1 g 

X 
CO 

1-« 


1—1 


• 
• 


Urea. 
Grains. 


1—1 
(N 
00 


o • 


CD 
00 


00 


• 

CD 
00 


Density. 


o 

1-H 


00 
<N 
O 
1— i 


(N 
CM 

o 

1—1 


o 

1—1 


OS 
1—1 
© 
i-H 


Urine. 


(M 
O 
C4 


00 
»o 
o 


lO 
00 
Oi 
1— 1 


Od 

fH 


00 
00 
CO 
04 


Water of 
Ingesta. 


00 

o 

00 

1 


00 
>o 

00 


»o 

00 


00 
00 

«^ 


CO 


Medicine. 


Scoparine 


Extract of B. T. 




Sparteia • 


lufusum Scoparii 



VOL. V. 



21 



Digitized by Google 



I 



AN ACCOUNT OP THE POST-MORTEM EXAMINA- 
TION OF A CASE OF ANEURISM OF THE ABDO- 
MINAL AORTA CURED BY PRESSURE, By Wm. 
MujftiUY, MJ)., NewcasUe-on-Tyiie, 

In the year 1864 I communicated to the Medico-Chinirgical 
Society of London {Iransactions, 1864), an accouut of a case 
of aiUBurism of the abdominal aorta, for the cure of which I had 
employed compression of the arteiy by the rapid method imme- 
diately above the tumour. The patient was a man, aged 26, 
whose occupation as a paviour had compelled him to use a 
large woodeii lammer for drivino- paving stoues into tlie ground. 
Between the ahdominal aneurism and the free borders of the 
left ribs there was space enough to permit one blade of a tour- 
niquet to press down on the spine, and on tightening the tour- 
niquet I found that, by a nice adaptation, the pulsation in the 
aneurism could be completely commanded. The patient was 
put under chloroform on April 16th and pressure appUed for 
two hours, and a second time on April 19th and the pressure 
and insensibility were kept up for about five lionrs. On the 
next day no pulsation was lelt in the aneurism which was hard, 
resistant, and lessened in size. Neither was pulsation to be 
felt in the aorta below the tumour, in the iliacs, or in the fe- 
moral arteries. On the 2Srd pulsation became distinct in the 
small arteries in the abdominal wall. On the 26th the patient 
walked about a quarter of a mile. On the 7th July, 1864, the 
patient obtained work as a 'fitter.' The lower limbs were 
plump but flabby, the rest of the body well nourished. The 
tumour was scarcely to be felt, and the aorta, iliacs, and femo- 
ral arteries, were quite pulseless. 

The patient continued to enjoy good health until the com- 
mencement of the year 1870, having during the intervening 
six years followed a variety of laborious occupations, and having 
also on several occasions undergone no small amount of priva- 
tion through the prevailing scarcity of work. During this pe- 
riod the aneurismal swelling gradually disappeared, termi- 
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nation of the aorta could be very easily distinguished by its 
thud against the hand when applied about three inches above 
the umbilicaSy and its course below the thudding point remain^ 
ed absolutely pulseless. 

By far the most notable cliangc during this periwl was thu 
appearance of numerous large pulsating vessels on the front 
and sides oi tlie abdominal parieties; one on either side of the 
rectus muscle on the site of the epigastric arteries equalled the 
femoral artery in size> while those on the upper part and lateral 
aspects of the abdomen varied from the size of the brachial ar- 
tery to that of the ulnar. The course of these yess^s waS| for 
the most part> extremely tortuous and difficult to tracer 

About the commencement of the year 1870 the patient was 
compelled to resume his old ooenpation as a paviour, and the 
strenuous efforts rc(iuired of him once more l)rought on violent 
pain in the epigastrium, which was speedily followed by other 
symptoms of an aneurism in that region. This latter disease, 
when fully developed, was found to lie so close to the diaphragm 
that pressing the aorta above it was out of the question. The 
aorta below this new aneurism was very carefully examined and 
found to be perfectly free from pulsation, in fact it was evident 
that the aorta above the occluded point had given way and be* 
come dilated into an aneuzism. The usual symptoms of aneu- 
rism of the aorta near the caeliac axis were terminated by the 
sudden death of the patient on June 1st, 1870. 

The jKjst-moHem examination was conducted by Dr Maelach- 
lan and Mr Davidson, assisted by Mr Johnson, in the presence 
of Mr Kussell, one of the surgeons to the Newcastle Infirmary, 
and several other gentlemen. To all these gentlemen 1 am 
much indebted for the assistance they afforded, but more espe- 
dally to Dr Maclachlan, who carefully dissected the aneurism 
aflber its removal firom the body. 

On removing the skin from the front of the abdomen a nu- 
merous array of tortuous blood-vessels was found ramifying in 
every direction; the tortuous branches of neighbouring trunks 
were seen to anastomose directly with each other, and the ter- 
minations of the trunks themselves were observed to be con- 
tinuous ^vith each other. The deep epigastric artery (as large 
as the ajullary) ran up along the outer border of the rectus 

21—2 
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muscle, giving off lateral Lranclies; other branches of the epi- 

• gastric passed outwards and anastomosed with the lower inter- 

• €08tal arteries, these latter being much enlarged and tortuous. 
One lateral branch of the epigastric given off from its inner side 
penetrated the umbilicus, and running along the free border of 
the snspensoiy ligament of the liver, entered the longitudinal 
fissure of that organ and anastomosed with a branch of the 
hepatic artery. The superficia] epigastric artery, enlarged and 
very tortuous, entered a plexus of vessels formed by it and 
branches of the lower intercostal arteries. ■ The superficial cir- 
cumflex iliac followed the same course and joined in an anasto- 
mosis with the lower intercostals. 

After opening the abdomen the superior mesenteric artery, 
as huge as the aorta, was apparent, and the colica media branch 
enormously enhuged gave off branches of a very large size, 
' which joined the anastomosis of similarly enlarged yessels given 
off from the colica sinistra branch of the inferior mesenteric. 
All these anastomosing vessels were as large as crow-quills, 
even at their points of union with each other. The state of the 
inferior mesenteric artery was most peculiar, for while giving off 
these large branches the tnmk of the vessel was dwindled to 
the size of the radial artery, and its coats were thin and fliiccid. 
This wasted state of the vessel was easily accounted for by had- 
ing that the vessel entered that part of the aorta which had 
been occupied by the first aneurism, and which was now a mere 
fibrous mass. It was evident, therefore, i^hat a very free current 
had been sent through this anastomosis of the colica media and 
sinistra^ but it must be further noticed that the sigmoid and 
superior hsemorrhoidal branches of the inferior mesenteric were 
also very much enlarged, and their branches entered very freely 
into their network of anastomosis lyiiii^ on the left of the aorta 
and between it and the descending colon. The rest of the vis- 
ceral branches of the aorta were in their natural stat(^ but a 
very large and free union was found on the surface of the iliacus 
and qun'Irntns muscles, between branches of the last lumbar 
and ilio-lumbar artery (which in this instance was given off 
from the common iliac). This anastomosis was also joined by 
the circumflex ilii and by branches of the upper lumbar arte^ 
neSi these latter much enlarged. 
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The circumflexus ilii divided into two branches at tlie crest 
of the ilium (one as large as the radial, the other as large as the 
ulnar); the upper joined tlie aiia-siuiaosis of the ilio-lumbar and 
lower lumbars, the other joined the large terminal branches of 
the upper lumbar artehea. 

Thus, it will be seen — 1st, That outside the abdomen the 
circulation was carried ou between the internal mammary and 
deep epigastrics; the hepatic arteiy and a branch of the epigas- 
tric; the intercostals and deep epigastric; the intercostals and 
superficial epigastric; the lower intercostals and the superficial, 
circumflex iliac. 

Within the abdomen the circulation was t iirriod ou between 
the colica media and the colica sinistra branch of the inferior 
mesenteric, with its sigmoid and liaimorrhoidal branches; the 
upper lumbar arteries and the ilio-lumbar; the lower lumbar 
arteries and the circumflexus ilii. 

No anastomoses were found between the visceral and pari- 
etal branches of the aorta, except between a branch of the epi- 
gastric and the hepatia In this respect the case difiEered T^y 
materially from the condition met with by Dr Chiene in a case 
of aneurism of the aorta, where the coeliae axis, superior and 
inferior mesenteric arteries, were obstructed at their origin, a 
description of which will be found in the 3rd volume of this 
Journal, p. G5. 

As regards the state of the aorta itself, it was observed to 
be largely dilated up to the new aneurism, which had become 
diffuse" before death, and rendered any careful dissection im- 
possible, as the whole of the precincts of the aorta were com- 
pletely occupied by laige coagula and masses of semi-coagulated 
blood. The aorta below this was completely occluded, and its 
walls in an atrophied condition. 

The importance of the case is greatly enhanced by the post- 
mortein evidence of its reality which has been now obtained. 
Until this was procured I hesitated to press its claims on the 
notice of the profession, lest there should have been any error 
of diagnosis. Now that all fear on that account is removed I 
would claim for the case great importance, because it involves 
in itself , not one but several £EUit8 new to anatomy, physiology, 
and practical medicine. It establishes, 
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Ist* The possibility of saddenly blocking up the aorta be- 
low the renal arteries without ii^juty to the patient 

2nd. It reveals the channels by which blood finds its way 
to the lower part of the body when the aorta is thus occluded. 

3rd. It shows the vast importance of giving chloroform in 
using pressure for the cure of aneurism. 

And 4th, It proves that aneurism can be cured in a few 
hours by coagulation of blood, while the old method which 
cured the diseaae by fibrinous lamination lasted, on an average^ 
five and twenty days. 
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LIGAMENTOUS ACTION OF THE TRAPEZIT^S MUS- 
CLE PATHOLOGICALLY ILLUSTKAXm By Pnn 
£eaaor Clblamb, OcUway, 

A CASE which has occurred in my hospital practice presents 
some points of anatoniiail interest, wliith may render it not 
unworthy of notice in this Joumcd. The patient is a young 
man who was discharged some years ago from the army on ao* 
count of bad health. He suffers from hi pus, which proves very 
aaicuable to treat riR'ut, but breaks out agaiu aUur hu has left 
hospital. lie was treated in summer for a large ulceration of 
the right side of the neck, betwsen the borders of the stenio- 
mastoid and trapezius muscles, precisely opposite the position * 
of the spinal accessory nerve. As the ulcer was simply dressed 
with permanganate of potash, it was left to the care of a 
wardsman, who certainly passed the turns of his bandage con- 
stantly over the shoulder of the affected side and underneath 
the other shoulder; but that is not sufficient to account for the 
deformity found to exist when the patient was able to sit up. 
When he sits with the vertebral column and sternum perfectly 
straight, he has yet an appearance of being twisted and bent 
forward, which is entirely due to loss of the action of the trape* 
zius muscle. The clavicle is fallen downwards and forwazds, 
the shoulder is at a much lower level than the other, and the 
inner border of the scapula is removed outwards. The position 
oL the whole slioulder-ginlle of the right side is one which can- 
not be imitated on the left; and we have thus a beautiful illus- 
tration afforded that the human shoulder when at rest is not 
merely supported by the stemo-clavicular ligaments, but is 
hung from the neck by the trapezius muscle. It appears, there- 
fore, that the trapezius affords an example of that ligamentous 
action of muscles to which I formerly drew attention*, whereby, 
tlirough the shortness of their fibres, they limit the amount of 
movement which otherwise would be allowed by the construc- 
tion of the skeleton. 

It may be noted that in this case, although the shoulder 
hangs down when at rest, the power of shrugging it by means 

^ lu ibis Juunialt November IBOO. 
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of the levator anguli scapulae remains; and although the scapula 
at rest falls outwards, the power of approaching it to the spine 
\sj the rhomboid muscles remains. On account^ apparently^ ci 
the acnmiion being thrown into an oblique poution^ and proba- 
bly also in part by the action of the stemo-mastoid muscle, the 
patient can still raise his arm above the level of the position at 
right angles to the trunk, although that position is the highest 
to which in normal circumstances the arm can be elevated by 
the deltoid muscle, and further elevation involves rotation of 
the scapula. The clavicular portion of the pectondis major co- 
operates with the deltoid in raimng the arm, standing out rigid 
jks if it formed with it one muscle; a result which certainly I 
• should not have expected, and which I can only explain by 
takiiig into coiisideration that the patient caiiuot streicli liib 
arm directly outwards, but, wheu told to do so, twists his spine, 
.and stretches his arm forwards, and that the clavicular part of 
the pectoralis major has normally the power of elevating the 
humerus with an inwaid motioa ¥^en the elevated aim of 




the patient is laid hold of, and drawn back so as to point di- 
rectly outwards from the body, it springs forwards again as soon 
as the pressure is removed. 
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Note. About a year after the writing of these remarks 
the patient died of pharyngeal disease and scirrhosis of the 
liver ; and it was found to be really the case that the spinal 
aooessory nerve was involyed in the dcatriz of the ulcer re- 
ferred to, and could not be traced further. The upper part 
of the trapezius had entirely disappeared, while the rest of the 
muscle was extremely thin, but of a red colour, having been 
probably supplied by undivided branches of nerve. 



A CASE OF EPISPADIAS, WITH REMARKS. By Pro- 
fessor Cleland, QaUvay. 
Although there have now been a number of cases of epispadias 

recorded, and refereuces to the cases described by Eastlak e', 

Bergh*, and Bryant', have been given by Professor Turner in 
previous numbers of this Journal, the malformation is suffi- 
ciently rare to make a drawing of a well-marked example still 
interesting. 

In the accompanying sketch the penis is in the position m 




. a,niMilaBliifna]!iiis;^integninfla 

gin of fbe welihral gcoove; d, i^Uuu; pendolooB pnpiue. 

1 jr«d. 2%N«t and to. July 20, 1807. 
■ Vimhotd's Archiv, xli. p. 305. 
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which it could be placed by pressing the glaiia slightly down- 
Wcards with a finger; only, for the sake of clearness, the finger 
iH not represented. Tlie patient is a well developed boy seven 
mouths old, with the testes completely descended. 

The fringe on each side of the urethral groove, separated by 
a sulcus from tbe glans externally, is certainly the maigiu of a 
corpus spon^osnm which has failed to meet over the urethra 
with its fellow of the opposite side. The example of epispadias 
in the adult dissected by Bergh demonstrates that point; for 
although in Bergh*8 case there appears to have been little or no 
fringe, the transverse section showed that the urethral groove 
lay on the dorsnni u( a well marked corpus spongioiiiini, above 
and between the corpora cavernosa. In this case, as in the one 
figured by Bergh, well-marked foramina of Morgagni were seen 
in the floor of the urethral groove. The child, as feu: as 4saxi be 
as yet judged, has full power of retaining its urine, and as it 
happened to urinate while the sketch was being made, it was 
obserred to have the power of projecting the veiy full stream a 
little distaDce from the body. 

There is still considerable difficulty in the way of under- 
standing the development of malformations of this description. 
W. Frolik* casts aside the hypothesis of rupture, and imputes 
both simple epispadias and ectopia vesicse to arrest of dv- 
velopment : and in this Professor Humphry appears to agree 
with him. But epispadias, whether with or without ectopia 
vesicae, is, when the glans is developed, something else than a 
failure of lateral parts to meet in the middle line. In normal 
circumstances the earliest appearance of the genitals would 
seem to be as a papilla in front of the cloaca^ with lateral folds 
passing down by the sides of that orifice ; and this papilla makes 
its appearance after the base of the allantois has been covered 
in by superficial structures. In simple epispadia,s there is an 
infra-pubic opening superior to the genital papilla, instead of 
patency of the original passage below it; and in the example 
dissected by Bergh it was demonstrated that the pubic sym- 
physis was normal. In cases of ectopia vesicae with develop- 
ment of the glans, there is the same obliteration of a primary 

* Artide Tentohinf hi CfyetvpmiUi cfAMOiomff and PkytioUfffy, 
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opening beneath the penis, with a larger abnormal opening 
above it, and there may be perfect development of the glans, 
although, as in the case the dissection of which has been re- 
corded by Professor Humphry in this Jounud, Ul. 81, the pubic 
arcli may lemam imperfect. Now, it is not easy to see how 
an opening above the genital papilla can exist either in the 
form of simple epispadias or ectopia yesicsB without early rup- 
ture of the anterior wall of the uro-genital sinus or of the aUan- 
Una, seeing that the allantois is not developed in lateral parts, 
but as a mesial stracture. 8uch a rapture might arise in con- 
sequence of obliteration of the normal gen ito- urinary orifice by 
tightness of the septum which, at a period later than the ap- 
pearance of the genital papilla, cut^ off the sinus nro-genitalis 
from the rectum. The position of the corpus spongiosum above 
the corpora cavernosa becomes explicable by assuming that the 
coT-pus spongiosum is developed from behind forwards, and is 
fundamentally neither above nor below the corpora cavernosa^ 
hut an erectile development between the crura, and more dosely 
embracing the genito-urinaiy canal Such cases as that de- 
scribed by LuBchka^ in which a small canal with a detached 
portion of prostatic gland was found on the dorsum of an other- 
wise normal penis, may bo cxpluiued by the supposition that a 
temporary stricture had occurred, such as I liave supposed, in 
the de\ el*)pment of the perinatal band in early fcetal life, but 
that it had been overcome, and that the abnormal passage, 
ceasing to be developed as the normal one grew larger, had 
dragged forwards with it some glandular structure from the 
prostate. 

*■ Vitchouf* AreMv, zuu. p. 692. 



Digitized by Google 



ON SOME IMPROVEMENTS IN THE MODE OF 
MAKING SECTIONS OF TISSUES FOR MICRO- 
SCOPIC OBSERVATION. By William Rutherford, 
M.D., F.R.S.E. Professor of Physiology, King's College, 
London. 

Mr Stirling, the Assistant Curator of the Anatomical Museum 
in the University of Edinburgh, deserves the thanks of all his- 
tologists for the excellent Section Machine invented by him 
some years ago, and described by him in this Journal (p. 230, 
May, 1870). I have instructed ray students how to use this 
machine for several years, and I can therefore bear testimony to 
its excellent capabilities. Three or four yeare ago I modified the 
machine in a manner which rendered it more extensively useful, 
and recently I have added to it another arrangement which I 
deem so important that I think it worthy of being brought 
under the notice of all histologists. 




Macliiue used in making sections of vegetable and animal tissues-^Half its 
real size. (For description, see text.) *^ 

Mr Stirling's machine consists essentially of a cylindrical 
tubular cavity {H), the bottom of which is closed by a brass 
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disc or washer whicli can be raised or depressed by means of & 
screw {S'). The upper part of the cavity is open and is sur- 
rounded by a perfectly flat brass plate upon which the knife 
glides when the section is being made. The machine can be 
clamped to a table by means of a screw (S"). The tissnee tobe 
cut are placed in the liole IL If their shape bo irregular 
they should be imbedded in some such hul>stance an paraffiue; 
ordinary paraffiue is too hard for most purposes. By tlie follow- 
ing formula, suggested by Dr Ferrier, Demonstrator of Practical 
Physiology in King^s Ck>ll^e, one can readily make a fixing 
material which, in general, answers admirably. 

Solid paraffine 5 parts, 
(Spermaceti 2 parts. 
Axunge 1 pait. 

By varying the amount of axunge one may obtain a substance 
of any desirable consistence which melts at a low temperature . 
— is easily cut — does not stick to a wetted knife, and which 
readily separates from the tissue which may be imbedded in it* 
This substance should be kept in a covered tin vessel, such as a 
small coffee-pot; in which it may be protected from dust, readily 
melted, and from which it can be easily poured. This fixing 
agent answers best for most tilings. If, however, the body to bC' 
cut have a tolerably regular outline, it may, as Mr Stirling 
recommends, be imbedded in a carrot, or in a white or yeUow 
tumip— from which all sand has been removed by careful 
washing. With this view a cylindrical piece of the vegetable is 
cut by means of a cork borer — ^the calibre of which is equal to 
that of the cavity in the section machine. A suitable hole is 
then carved in this veji^etable cylinder by means of a cork-borer 
of convenient size, or by means of a knife, and into this hole 
one places the tissue to be cut, and the entire arrangement is 
then pushed into the cavity in the machine, and, if need be» 
is wedged therein by means of little strips of carrot or turnip. 
Undoubtedly the knife cuts the vegetable more readily than the 
paraffine support. 

The thickness of the sections is of course regulated by the 
extent to which the screw S' is turned. In Mr Stirling's 
machine this is done by guess — a serious inconvenience to 
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beginners, indeed to anyone who desires to make sections of 
uniform tliickncss. This lack of precision is of course very 
readily supplied by placing an indicator in connection with the 
screw, 80 that one may give an ^, or J, or |, or a whole turn of the 
screw, and so on. The botanists object to this machine on the 
score that it is troublesome to use it for cutting a hard thing, 
like 9, piece of wood, unless this be made to fit the hole (E) 
or be imbedded in something or other. This want I have 
supplied by having a small segment (B) cut out of the wall of 
the cavity H. The breadth of this segment is about ^ the 
circumference of the cavity, and its deptVi is about ^ an inch. 
The secmeut has a screw {S} and two guKiing rods attached to 
its outer surface. By means of tlie screw it can be pushed 
forwards to any distance towards the opposite wall or retracted, 
as represented in the figure. By means of this clamp hard 
things can be at once fixed and cut. When this clamp is used 
an oval rod of wood or brass of smaller diameter than the 
structure to be cut must be placed below it^ so that it may rest 
jon the top of the screw 8' and serve to communicate the move- 
ment of this screw to that of the tissue to be cut. This arrange- 
ment is necessary because the clamp projects over the top of 
the screw S\ and the tissue could not be moved upwards by 
this ycrew unless it projected below the clamp. 

The last and most important modification which I have 
made on this apparatus supplies a want which every advanced 
histologist must have experienced. All soft tissues require to be 
haidened ere they can be cut in a madiine of this sort. It is 
in many cases extremely inconvenient to wait from two to six 
weeks until a tissue be hardened in chromic acid, &c. The 
mode of hardening tissues by freezing is well known. Most 
beautiful sections of frozen lung, liver, kidney, muscle, skui, 
brain, &c., may be made by an ordinary razor. Sections may 
be made in this way much finer and larger than they can by 
means of Valentin's knife from the unhardened tissue. More- 
over this mode of hardening tissues possesses in some cases, and 
for some purposes, many advantages over that in which harden- 
ing fluids are employed. I have, I confess, hitherto adopted the 
freezing process but little, owing to lack of any convenient 
method for cutting the frozen tissue. It is customary to put the 
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tissue into a metal cnicible Burrouuded by a freezing mixture, 
and then to make sections as best one can. The method is 
clumsy and inconvenient. I have succeeded in rendering it 
simple and satisfactory by the following modification of the 
above-mentioned machina I removed the wood which soiv 
roimded the brass tube (anmnd ff) in 'Mi Stirling's machine, 
and enclosed tiie space previously occupied by the wood by 
a piece of thin brass {T). The upi^er and lower edges of this 
brass are soldered everywhere, excepting at the left side, to the 
borders of the horizontal brass plates at the top and bottom 
of the instrument. A freezing mixture, consisting of salt and 
pounded ice, is put into tlie chamber (//') enclosed by 2\ This is 
readily introduced at the left side, where, with this view, the 
box is made to project. A stopcock {S2^) permits the fluid re- 
sulting fix>m the melting of the ice to flow away when required. 

When I want to freeze a tissue I put It as far down into 
the hole if as it can go, and I poor into the hole the ordinazy 
neutral salt solution (0*75} Bolution of common salt in water). 
I then fill the box H' with the freezing mixture, and cover the 
whole machine with flannel or cotton wadding to prevent as 
far as possible the admission of heat. If this amount of 
freezini]^ mixture du not sutlice, the stopcock is turned to allow 
the fluid to flow out of H', and more freezing mixture is intro- 
duced. The entire contents of the cavity M are generally 
rendered quite solid in from ten io fifteen minutes. If the 
tissue to be cut be veiy small, it should be held in the fluid 
witlun H against the wall. On this a layer of ice soon forms 
sufficiently thick to enclose the object. Once the tissue is 
frozen it is of course very easy to keep it in this condition. 
The next thing to be done is to cut the frozen tissue and the 
ice in which it is enclosed. To do tliis satisfactorily baffled me 
for some little time. When the ice is perfectly hard and crys- 
talline it splinters, and on this account the section is much 
broken, and T need scarcely say the face of the knife suffers 
sadly. I find, however, that by breathing on the knife and the 
ice while the section is being made, or by dipping the knife 
into water gently warmed, or by brushing the above-mentioned 
salt solution at a temperature of about 65" Fah. over the surface 
of the ice and tissue to be cut, the crystalline condition of the 
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ice is undone, and beautiful sections may he made if the knife 
he passed through it with a very rapid sawing movement. Of 
course the ice around the section soon melts, and therefore no 
trouble is required to remove the fixing agent, as in the case of 
parafiine, carroty &a The capabilities of this arrangement will 
' be readily appreciated from the following experiment I killed a 
mediumHsized rabbity and immediately removed a portion of a 
lung, liver^ intestine, muscle, and a whole kidney. I rapidly 
washed them in salt solution (vide supra), and put them, hot as 
they were, at once into tlie machine and covered tliem with salt 
solution. I put the freijzing mixture into the box and covered 
the whole with cotton wadding. The box H' rei^uiird to be 
about half refilled with the freezing mixture ere the tissues 
were completely firozcn. To freeze them thoroughly required 
sixteen minutes. I then made sections, as fine as any one 
could possibly desire, of all the different tissues at once, ]picked 
them off the knife with a camel-hair pencil and put tbem into 
separate vessels for examination. Perhaps some supporting 
fluid other than salt solution will be suggested by future re- 
search. I have not as yet been able to find a better. Pei Laps, 
too, other uiodihcations of the machine may be suggested, but 
for the present I am unable to think of anything tliat could 
be done to render the apparatus more perfect than it now is. 
For making the sections I use a razor, a circular amputating 
knife, or a knife with a long broad blade ground flat upon one 
sida 

The machine as above described is made by Hir Hawksley, 
Blenheim St, New Bond St., W. 
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ON THE RELATIVE EXCITABILITY OF DIFFERENT 

PABTS OF THE TRUNK OF A SPINAL NERYK 

By WvL BuTHEBFOHD, Brpfessor of Phy- 

nology, King's College^ London, 

• » 
As u well known, Bfliiger-some yeats ago showed that if the 

«ciatic nerve of the frog be stimulated at one time near the 
gastrocnemius and at anothor time at a dtstance from the mus- 
cle, the contraction which takes place is more powerful in the 
latter than it is in the former case, even although the irritant 
be of the same strength in both instanoes. 

The manner in which this experiment is performed will be 
leadily nndei8tood«with ihe aid of i^he foUowing diagram. 




Pig. 1. Showing the arrangementB for perforTnir!f» Pflii<Ter'R exp^>riment 
described in the text. N Sciatic Nerve. M (iasirocuemiuB ol irog. M' and 
R" primaiy axid eeoondary coils of Da Bois Beymond's Induotion maoihiiie. 
C Pobrs commiitetor^ mOk wirw onmnoflting it to the indm rt km waehino and 
to the nerre. 

^ For an aooonnt of the mftchftnlBm of Pohl's oommntator the leader ie 
referred to my Leotoiee on Snenmental Physiology in the Jioneet, No. VL' 

Vol 1. 1871. 

VOL. V. 22 



Digitized by Google 



330 



PROFESSOR RUTHERFORD. 



The sciatic nerve of the frog is dissected out in its entire 

length, and is divided as near the spinal column as possible. 
The femur and muscles of the thigh are divided, and the le^r, 
with its nerve, is removed. In cleaning the nerve it is impor- 
tant to remember that it must not be stretched or scratched, 
otherwise the experiment may completely fiaiL Every care 
must be taken to injure the trunk of the nerve as little as pos- 
sible. The ner?6 must not be allowed to dijj else failure is 
inevitable. I find it best to perform the experiment the mo- 
ment the nerve is cut out. If one be compelled to wait for 
more than three or four minutes the nerve should be pendlled 
with saliva, allowed to cool in a watch glass. The nerve (iV^) is 
laid upon two pairs of clean copper wires, one pair placed near 
the gastrocnemius (M), the other pair placed near the free end 
of the nerve. The wires are joined to a Pohi's commutator {(T), 
and this is connected by mcnns of another pair of wires with 
the secondary coil (ii") of Du Bois Roymond's Induction ma* 
chine. The primaiy coil of this {R) is joined to a batteiy. 
When the bridge of the commutator (H) is in the positicm in- 
dicated in the figure the faradic currents pass through the 
nerve near the muscle by the wires joined to I,, and When 
the bridge is turned so as to make it lean to the side of the 
commutator which is lowest in the diagram, the currents no 
longer pass through the above-mentioned wires, but through 
those touching the nerve near its free end. Before the expe- 
riment is begun, the coils and It') of the induction appa- 
ratus are separated from each other to a distance of about 20 
inches. The bridge of the commutator is placed so that the 
nerve will be stimulated near the muscle The induction ma- 
chine is then thrown into operation. The- musde will most 
probably remain motionless, because the induced currents are 
not powerful enough to affect the nerve. To render them suf- 
ficiently strong, the secondary coil (ii") is very slowly pushed 
towards the primary coil (/i"), and this movement is arrested 
the moment the toes are thrown into a slight tremor, indicating 
feeble contraction of the muscles of the leg. Without arresting, 
or in any way altering the action of the induction machine, the 
bridge of the commutator is turned, so that the nerve will be 
irritated at a distance from, instead of near to, the muscle. If 
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the experimeut succeed, it will be observed that the coniiactiou 
of the muscles is now very decidedly exaggerated; and this, 
although the irritant for all practical purposes remains of uni- 
form strength. We may vary the experiment, and begin by 
finding out the feeblest currents necesaaiy to throw the muscle 
into contraction wh^ appli^ to the nerve near its free end, 
and then isauae this current to operate on the nerve near to the 
muscle^ Most prohably, in the latter case, the 1^ will come to 
rest^ the irritant not being powerful enough to affect the nerve 
in the latter situation. 

This, then, is the experiment for which we are indebted to 
the distinguished Bonn physiolo^st. How are the results to 
be explained ? According to Ptliiger the experiment shows 
that the passage of nerve ibrce along a nerve resembles the 
rush of an avalanche over a precipice. It gathers force as it 
descenda. If it were true that the nerve influence passes 
through a nerve in this avakmehe-like (htwinartig) manner it 
would be a fact of great importance in nerve physics, for it 
would show that the longer the nerve through which the nerve 
energy must pass, the easier is it to produce a result in the 
tissues at the nerve terminations; in other words, the longer 
the nerve the feebler need be the stimulus applied to it in 
order to produce a given result. I have long been in the habit 
of pointing out to my class that Pfliiger's explanation cannot 
be accepted until it be proved that the result di the experiment 
is not simply due to the excitability of the nerve being less 
near than it is at a distance from the muscle. Rosenthal long 
ago discovered the &ct that if a nerve be tied or divided, its 
excitability is for some time increased. This increase is most 
marked near the point of injury. This faet I have repeatedly 
verified. P£uger cut the sciatic nerve, as 1 iiave described, and 
found that an irritant applied near the cut end produced a 
greater effect than when applied at a distance from it This 
might simply be due to the greater irritability of the nerve 
near the seat of injury; and, moreover, the greater irritability 
of the nerve at this point might be owing to its being nearer 
the injured part. I hav^ always netgarded this explanation as 
more probable than Pfluger's. Experiments recently performed 
by me serve^ however, to materially advance our knowledge 
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regarding this interestiDg question, and, indeedi to place the 

matter in a new light. 

I performed a number of experiments on Irogs in the fol- 
lowing way. I exposed and carefully dissected out one sciatic 
nerve. I tied the sciatic artery, and divided the muscles and 
bones of the thigh. I hung the frog up by a pin thrust thioo^ 
the point of the nose, and I fixed the femur in a pair of forceps 
in order to support the nerve and place it for ccmvenience in 
a somewhat hoiizontal position. 



Fig. 8. 




Fig. «. FVog nith xidii leg putiaVj Mapoftatad. BijAI foistio mtw 
and B two paini_of ivuM for sttmiilating the Mm. Qfcit ftirtiier eiphuM- 
tions see text.) 

In order to irritate the nerve I placed two pairs of wires, as 
indicated in Fig. 1, under the nerve, taking care that the wires 
touched nothing but the nerve. In order to render the insu- 
lation of the whole more complete, I placed the stands support- 
ing the frog and its detaelitd kg upon a sheet of dry gutta 
percha. I did not divide the nerve, because I wanted to avoid 
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the increase of its excitability which this would have occasioned. 
In two frogs the power of voluuttuy motion reniained, while iu 
five this was paralysed. In one of these a p:rain and a half of 
chloral, in the other four, twenty minims oi tinctiire of opium 
were injected under the skin of the throaL In every case I 
sought for the feeblest current whidi ma juai sufficient to 
cause the toes of the right foot to tremble when brought to 
bear upon the nerve at B (Fig. 2). On applying this irritant 
to the point A, a much more decided contraction of the muscles 
of tho leg invariably followed. Hence I found here just Pfl ti- 
ger's result, which I have described above. But the motor nerve 
fibres implicated had not been divided* Therefore it cannot 
held that kswn of the nerve was the eatue of ihe^irritabillfUy being 
greeiieT <U A ^n at R, It occurred to me that Fflttgei^s ava- 
lanche hypothesis might be put to the test in the following 
V ay. He experimented only on motor nerves. I resolved to 
(It^ so upon afferent nerves (excito-motor). Were Ptiiiger right, 
then, we ought to End that an irritant of uniform strength 
produces stronger reflex action in the left leg and arms when 
applied at B than when applied at A ; for, in the former 
case, the influence has a longer tract of nerve through which 
to pass. (Vide supra.) The result, however, was precisely the 
reverse of what Pfliiger's hypothesis led one to expect. The 
imtant produced the most powerful reflex action not when ap- 
plied at B but when applied dX A, I am, theretbre, obliged to 
say that Professor PEiiger's explanation cannot in my opinion 
be entertained. 

It may be well that I should indicate more predsely the 
results which followed the stimulation of the nerve in these 

cases. As above-mentioned, I found out first of all the feeblest 
electrical stimulus strong enough to cause slight contractions of 
the detached leg when applied to the nerve at B. This stimu- 
lus almost never caused the arms or left leg of the frog to 
move ; in short it gave rise to no evidence either of pain or re- 
flex action in the arms or muscles of the opposite 1^ at any 
rate. When the same irritant was applied at A, the contrac- 
tions of the detached leg were decidedly increased, the left leg 
was often drawn up, and sometimes the arms were moved £ui 
well It sometimes happened that in order to produce reflex 
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action m the arms and left le^ by stimulating the nerve at A, 
the irritant required to be stronger than that which sufficed to 
throw into contraction the muscles of the detached leg when 
applied to the nerve in this position. In order to increase the 
excitability of the afferent nerve fibres, I — after making the 
above observations — divided the nerve between the detached 
leg and the part over the wires at B. This decidedly increased 
the excitability of the afferent fibres in the part of the nerve 
at B, but in only one instance (Obs. 9, Experiment iv.) did it 
seem to render them as irritable at as at ^. 

In four other experiments I divided the spinal cord in the 
cervical region with a view to get rid of sensation and volun- 
tary motion. The results of the experiments in these caaes 
only indicated what the others did, to wit, that both afferent 
and efferent nerve fibres were more irritable at the point A 
than at the point B. Probably in these four cases tlie divi- 
sion of the spinal cord must have increased its irritability; 
and, seeing that the portion of the sciatic nerve A was nearer 
to the injured portion of cord than the portion at B, it could 
be held that in these cases the difference between the excita- 
bility at A and B might be due to this lesion of the cord. But 
we have seen that the same facts v.ere observed In those cases 
where the cord had not been divided. In these four cases, too, 
division of the nerve between the wires at B and the detached 
leg did not raise the excitability of the afferent fibres in the 
part of the nerve at ^ so high as it was in those fibres in the 
part at A, (See Obs. 13, Exp. viiL) This is what one would, 
priori, have anticipated from the fact, that sudi a section was 
generally unable to do this even when the spinal cord had not 
been divided, and its excitability, together with ihnki of the 
nerve at A, not therefore abnormally exalted. 



Conclusions. 

These experiments appear to me to show Ist, thai Pflflger's 

avalanche hypothesis alluded to above is untenable; 2nd, That 
both the afferent and the efferent fibres {at least the excito-motcr 
and tiie motor fbt^) of the tnmk of a spinal nerve are nwre 
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excitable near the spine than at a distance from it. Although 
my experiments do not prove it, yet neverthelefis we may 
safely substitate the words nerves centres for spine; and we 
may therefore say, !l%ai the excitability of any point in the trumk 
of a spinal nerve is inversdtf cu ike dietance of ikai point from 
ihe nerve centre, I say trmk advisedly; for I know nothing 
re^rding the excitability of the fibres near the peripheral ter* 
minatioris of the nerve. 

This new law leads to novel and intorcstirnjf questions re- 
garding the influence of nerve centres upon nu vu fibres. What 
can be the cause of the greater excitability of the fibre near the 
nerve centre or cell? Is it a difference in the blood supply? I 
think not^ because I found that removal of the heart previous 
to exposure of the nerve, in the manner indicated above, made 
no apparent ditlerence in the result. A direct action of the 
nerve cell upon the nerve fibre is probably the cause. Docs 
eveiy nerve cell exert this action upon its fibres? or have only 
some cells this power? Have these cells a trophic function? 
that is, do they affect the nutrition of the nerve, — or do they 
merely exert upon the molecules of the nerve fibrils an influ- 
ence which renders them more excitable, — the power of this 
luHuence being inversely as the distance of the molecules from 
the cell? I am unable to answer these questions. 

It wiU be readily understood why I have said that a spinal 
nerve is most irritable near its nerve centres, instead of saying, 
near the spinal cord> One has only to remember the ascer- 
tained trophic influence exerted by the intervertebral ganglia 
upon the posterior roots of the spinal nerves in order to perceive 
that, with regard to this point, these ^^anglia must not be over- 
looked 

Note. Any one may readily perform the ex))( rimeuts which 
I have described; but I would remind him that unless he care- 
fully avoid stretching, scratching, or other laceration of the 
nerve trunk, and unless he take care lest the nerve become 
dry, he will most probably arrive at results which it will sorely 
puzzle him to reconcile with those which I have given. 



Digitized by Google 



FfiOFBSSOR B17THEBF0BIK 



EXPERIMENTS. 

Du Bois Reymond's induction apparattis with one Smee*s cell 
uBed as the irritant in all the experiments. • 
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4.19'^ 



254 



840 



B 

(see-Fig. 2). 



B. 



A strong frog prepared as indicated in 
Fig. 2. No narcotic given. Kerve mois- 
tened with saliva. 

Slight contractions in muscles of riglit lep: 
(see Fig. 2>{ No movement of left leg or 
arnu. 

Movements of riglit leg much intensified. 
Movements (reflex or volnntaagr) of left leg 
and ftrms. 

0Tj8. 1 and 2 repeated mth similar result'^. 
Hetanos oi eight leg. L^t leg drawn up. 
Thistras fhe vreokest enirentwhioh easamd, 
voluntary or reflex moTamanta of laft log 

when applied at B. 

Tetanus of right leg more powerful. Yio- 
Unt'eoDTiibloiui ci ilw wBole body ct ffa6 

animal. 

Norve divided between B and gastrocne- 
mius. 

This was the weakest current which now 
sufficed to cause movements of the left leg 
wh«i applied at Theseettonlndihero- 

forc inrroaFcd thecxoiiahility of the nervG 
at this point. But fhe excitability had 
not thereby been made equal to ttiat of 
the nerve at A, for altli ugh the distance 
between the coils was iuoreased to 850 mm. 
movements of the left leg and arms ensued 
when the nerve was stimulated at A . 
Arepetition of Exp. I. with similar results. 
In this case however the heart was re- 
moved inefvious to the exposure of the 
n9rr9 in order to stop the circulation 
through the nerve centre. See ConclU" 
sion$, 

A large strong frog, 

4 grain chloral injected mider &kin of 
throati 

i ditto ditto 

i ditto ditto 

i ditto auto 

Animal no?r coTripletely narcrtisci. Big^t 

sciatic nerve prepared as in Exp. I. 

SUglit twltefa&ig of ri^t toes. No reflex 



' The gnatcr tiie distasioe the iraekw is the indoeed eofrent 
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4 
6 
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5 



6 

7 
8 

9 



1 

2 

3 
4 
5 



Time. 



4.20'.2" 
4.22'. 15" 



1.46' 

1.46'.46" 



1.61' 
1.61',20" 



1.48' 
1.48'.18' 

1,61' 



Distance in 
inilliinetrcs 
of primary 
fIroQi second- 
ary coil of 
induction 
machine. 



340 

260 

250 
130 



360 

860 

860 
860 



360 

360 

360 



830 
880 

320 

890 

270 



The portion 

of nerve 
■timulAted. 



A. 

B. 
B. 



A, 



A} point 

between 
A and B. 



B,. 



a- 

A. 
A.. 
R 

B. 



Much more povwrf ol contmetions of right 

lef^. No reflex action in arras or left leg. 
Obs. 2 and 3 repeated with, same results. 
Decided reflex Mtkni in left kg. Tetamift 
of right leg. 

No reflex action in left leg. Less marked 

contraction of light leg. 

The V t ;i]:t rnrrcnt -which sufficed to prO» 

dace reflex action when applied at B. 

A medium sised frog. 

20 minims Tinctnrae Opii injected nnder 

skin of loweiL jaw. Anitnai oompleiely 

narodtised thereby. eeiatie nerve 

prepared as before. 

Slight twitching of toes of light foot. Ko 
reflex action in aims or left leg. 
Tetanns of right 1^. Powerfol reflflK ae* 

tion in arms and left leg. 

Obs. 2 and 3 repeated with similar results. 

The wires at A were shifted to a point' 

midway between A and B. The- effect of 

the imtant on the muscles of the right 

leg was not so marked as when the nerve 

was stimulated at J. No reflex aetion 

was observed in left leg. 

Wiiw vrere bron^t buic to Al- Befiez 

action was produced as la Obaerreliaix 8^ 

No reflex aotjen. 

Ifferve divided lietween S end gwliovne!*' 

mius. 

Beflex action just as when .i^was excited. 
This observation vr&s repeated with similar 
results. The parts of the excito-motor 
fibres at B seemed now to beas initablec 

as those &i A.- 

! Experiments similar to No. TV. BeeidtB 
*^imilar excepting that diviPion of ther 
nerve between the gastrocnemius and B 
did not render the excito-motor fibzea 
B HO jrritnble as those in A. 
A medium sized frog. Spinal cord di- 
vided in eervioal region. Bight soiatte 
nerve prepared as bef err. 
Sliqght contraction of rijdit leg. 
Hoie dedded eontraenon ' of ri|^t leg. 
No reflex action in left leg. 
Stronger contraction of right leg than in 
Obs. 2. Blight reflex aetion in left leg. 
No reflex action in left leg.. FeeUer ae- 
tion of right leg. 

Tetanus of right leg. ■ No reflex aotion of 
anna or left leg«- 
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6 



8 
0 

10 
11 
12 
13 



IX- 
X. 



1.61'.40" 



1.53M2" 

1.5:r.2()" 

1.56' 



IHilaQce in 

millimetres 
of priiuary 
from sect)nd- 
arj' coil of 
induction 
BIlifWlMlii 



The portion 

of oetre 
•Umniltted. 



200 



BIO 



810 

310 
810 
245 



B. 



B. 



B. 
A. 

B. 



Besalts and Benutiki. 



Stronger tetanoa of right leg. Distiact re- 
flex action in anmi and left leg. This was 
the weakest cnrrent which called forth 
reflex action in left leg vhen applied to 
ncitvB at Bf 

The wcnkest current that ttOW MUed foitb 

reflex action in left leg. 

No reflex Mtioii in 1^ leg. 

Nerv(« divided between B and the gaslroo* 

nemius. 

No reflex action in left leg. 

Distinct reflex action in left leg. 

01)H. 10 and 11 repeated. Sim^ar xeenltl. 

Rellex action produced. 

Therefore the section of the nerv« had 

not rendered the excito -motor fi-faareB at B 

so excitable as those at A . 



I Experiments similar 
i suits liiiiilar* 



to No. Vm. Be- 



I 
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NOTICE OF A CASE OF PECULIAR liALFORMA- 
TION OF THE HEART AND GREAT AETERIEa 

By A. H. F. Cameron, M.RC.S., L.R.aP. 

A MALE infant, whicli lived for not more than between two and 
three days after its birth, presented on the first day no peculi- 
arity in appearance, but, on the second day, a very faint purple 
tinge of the skin was observed, though the warmth of the 
body seemed to be normal. A post-mortem examination, made 
unfortuDAtely in a bad light and under other difficulties^ re- 
vealed a very peculiar and unusual malformation of the heart 
and great arteries. 

The two ventricles iieelj communicated with each other 
through a large opening at the hase of the interventricular 
septum. The two auricles formed practically but a single 
cavity, as the septum was represented by a mere fold. The 
auricula-ventricular valves on the right side were feebly de- 
veloped ; on the left normal From the base of the left 
ventricle arose the ascending aorta, which passed almost di- 
rectly upwards in front of the trachea, and terminated by 
dividing into two branches* the right branch, somewhat the 
larger, was the arteria innominata* the lefb might either he a 
left innominate, or only the left common carotid. The aorta 
had only two valves at its cardiac orifice. 

From the base of the right ventricle arose a much larger 
vessel, which inclined upwards and to the left, and was pro- 
longed into the descending aorta. From this large artery 
arose two branches : the ono, which bifurcated behind the 
ascending aorta, was apparently the right pulmonary artery, 
the other was in all probability the left pulmonary. 

I am unable to speak with certainty of the origin of the 
left subclavian, as the examination was conducted under very 
disadvantageous dreumstances. It is possible that the left 
branch of the ascending aorta might have been an innominate, 
in which case the subclavian would have proceeded from it; 
or the left subclavian may have arisen close to the spot where 
the great artery from the right v^tricle became continuous 
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with the descending aorta. The two Tenae cavae were normal 
and there were four pulmonary veins. 

Cases of new-bom children in which the two sides of the 
lieart have comraiiDicated freely with each other, through im- 
perfect forniatiou of the intermediate septa, have so frequently 
been recorded that I should DOt have thought of recording 
this case, had the cardiac malformation not been complicated 
with the very utmsual defect in the development of the great 
arteries X have just described. 

The case on record which presents the closest correspond- 
ence to the above, is one described by Dr Greig in the Edin- 
biirgh MonthUj Journal of Medical Science^ July 1852. Thia 
case was a foetus about the ninth month. The two ventricles 
communicated by a large aperture nt the base of the septum. 
The interauricular foramen ovale was normal, and the valve 
fully formed. The ascending aorta terminated in three equal 
branches, right subclavian, and right and left common carotid 
arteries^ The pulmonary artery, nearly twice the size of the 
ascending aocta,gave off its right^and left branches to the lungs; 
a quarter of an inch fiirther on, the artery gave origin to the 
left subclavian, beyond which, much diminished in size, it was 
continued on as the descending aorta. 

In a memoir on the Irregularities of the Great Arteries, 
British and Foreign Medico- Chi. Feview, July and October, 
1862, Professor Turner not only gives an analysis of the cases 
which had up to that time been recorded, but illustrates their 
mode of origin by the variations which may occur, either 
through increased growth or complete atrophy, in the develop- 
ment of the vascular arches and aortic roots in the early embryo* 
Commenting on Dr Greig^s case, Ftofessor Turner offers an 
explanation, which, as he has kindly pointed out to me, ap- 
plies equally to the case described in this communication. 
Atrophy of the fourth left vascular an li luid occurred at an 
early period of embryonic life, in coiiit qn* nee of which tiie 
transverse part of the arch of the aorta had disappeared, and 
the ascending aorta was no longer continuous with the descend* 
ifig thoracic aorta. The blood therefore bad to pass to the 
lower half of the body along that portion of the ^th left vas- 
cular arch, which is called the ductua. arteriosus, so that the 
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pulmonary artery and its arterial duct were much larger 
veasels than the ascending aorta. 

It ifl interesting to note that although the two aides of the 
heart fieely oommunicated with each other, yet the child 
during its short life exhibited little or no blue discolouration 
or diminished temperature. 



JJOTE ON A PECULIAR ORIGIN OF THE RIGHT 
SUBCLATIAN ARTERY. By S. Messkngse Bradley, 
F.KCS., Zectorer on Human and CkmparoHve Ana/Um^, 
Boyal School of Medicine and Surgery, Manchetter. 

Amongst the peculiarities met with in the disseettng-toom of 

the Manchester School of Medicine and Surgery during the 
Sesiiiou 1870 — 71*, there was an instance of the right subcla- 

^ This abnormality existed in the last subject but one ^iucli was disthbutecl 
during tiie Besrion 1870-71, and It is ft oorious foot that tba next and laat 

subject wa?; affrcted uith a Bomewhat similar peculiarity. These are the only 
ingtEuices of any peculiarity in the primary branches of the aorta obeerred in the 
diflaeeting-room of the Manoheater School for the laat ihre yean, during which 
time I have distributed ISO subjeote for dissection. In the second case referred 
to, both carotid arteries were pivcn off from a short single trmik , and the sub- 
clavian arteries arose one behind the other from a point of the aorta further to 
iib» left. In this case, as in the one noted above, ttie right veaael was the more 
posterior of the two, but did not, as in the former iustanec, pass between the 
trachea and oeaophagus, but behind them both. Both subjects were lemalM. 
- There is in vxe museum of the Manehester School a tmlque and moat re- 
markable case of abnormality of the aorta itself. The arch is of the ordinary size 
and in the usual position. The primary hratidies arfi p'iven off in the uormal 
manner, with the trifling exception that tlie left vertebral artery springb directly 
firam the aoitie arch. Immediately below the origin of the left subclavian 
artery, and pr<»ci?^elv on a level with the ductus arteriosus, which is rather 
laiqger than usual, the aorta suddenly contracts, terminates in fact in a blind 
poudi; on the Ininrior aapeet of this oonefcriotiott, and eonneeted with it by 
continuity of structure, the aorta recommences, so to speak, and almost directly 
regains its ordinary ealibre. There is absolutely no communiration hetween the 
two portiom of aorta which are separated by the comtrictioTif and the appearance 
may bo correctly conveyed to the reader by the similitude of a aanaage ivifh 
a string tightly tici around its middle. Half an inch beyond the commencement 
of the descending aorta^ that is beyond the constriction, the first intercostal 
arteriee are given off ; meiv are as large as average eommon eaarotid arteries, 
and anastomose with branches almost as large as themselves, derive rl from the. 
internal mammary vespeJs of either side. Ail the intercostal arteries are large 
and tortuous, and they all anastomose very freely with branches of the internal 
mammaries, but the principal channel of the collateral cizenlation is the double 
one iriiioh eiiata betireen the two first aortio tnteiooitals and the two internal 
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vian artery being given off directly from the aortic arch. In this 
case it sprang from the extreme left of the transverse arch on 
its posterior aspect, and passed upwards and to the rights 
ranning between the (esophagus and trachea to continne down 
the arm in the usual manner. Most of the peculiarities met 
mth in the human aorta and its branches m representatives of 
tiie normal condition of the vascular system in other verte- 
brates. Thus, e.g., cases are recorded of the aorta arching 
over the root of the right lung, as is the case in the class of 
Aves: again, all the primary aortic branches have been seen 
to spring from a single trunk, and such we know is the condi- 
tion most usually met with amongst the ruminating Ungtilata: 
more frequently, two Brachio-cephalic arteries have been ob- 
served to arise from the aortic arch, which is the ordinary 
mode of division in the vascular s}^tem of the Hedgehog, Mole, 
and Bat On the other hand, the peculiarity which is here 
noted does not seem to conform to the normal anatomy of the 
aorta of any other animal, nor is it explicable by any reference 
to embryology. 

As generally happens where a single striking abnormality 
is noted, there were many instances of vascular and muscular 
peculiarities in the subject here referred to. Amongst the most 
important of them, I noted that the left facial artery terminated 
in the inferior coronary, while the right was of normal size and 
arrangement. The left ulnar artery did not form a superficial 
palmar arch, but, continuing straight along the inner side- of 
the hand, terminated in a single digital branch which was dis- 
tributed to the ulnar side of the little finger. There was an 
accessory pudic artery on both sides. There was no posterior 
tibial artery on the right side, its pliice being supplied by a 
large peroneal artery. 

A double Pronator Quadratics, which existed on the right 
side, was the most interesting myological peculiarity. 

maimnoiy arteries. Mr Searson, the Curator of the J^useum, suggests, as an ex- 
planation of this abnormality, that the lower mtSl of the dnotna arteriosm waa 

during embryological development continTied quite across the aortic arch, so 
ioruuag a complete septum between the aroh and the d^soendyng tiioracio aorta. 
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REMARKS ON A YOUNG AINO CRANTITM\ By JOHN 
Kennedy, M.D. (Mint.), Elie, Fife. 

i 

Soke time ago I had the opportunity of examining a number | 
of skulls from Japan and Ohina* for which I am indebted to I 
Dr Thin of Shang-hai, to whom they were sent. One of these 

was obtained from a burial-place of the Ainos; and as a skull 

of this race is rarely to be met with, I have thoui^ht that it 

might be of some interest to note its characteristic features, 

and the points in which it differs from the Mongolian type of 

skull, on the one hand, and from the ordinary type of Western 

Europe, on the other; so far at least as the age of the skull, ! 

which is that of a cbild, and its imperfect condition, will 

permit. 

From the condition of the sutures, and the state of deve- 
lopment of the teeth, the skull appears to be that of a child about 
nine years old; the permanent incisors and first true molars 
being fully developed, while the milk molars are still in their 
places. I 

The skull is. in an imperfect condition; wanting the nasal, 
lachrymal, ethmoid, and spongy bones, part of the upper jaws 
and malar bones, and the lower jaw. The loss of the nasal, • 
and the mutilation of the malar bones, are the more unfortu- 
nate, as on the form of those parts have been founded some 
of the chief points of distinction between the Aino and Euro- 
pean type of skull. 

The denticulations of the cranial sutures are all very simple; 
the tip of the' great wing of the sphenoid bone on the left side 
has been developed from a separate centre of ossification, as is i 
shewn by the presence of a large Wormian bone articulating j 
with the anterior inferior angle of the parietal. The frontal f 
onuses are very slightly developed, and all the muscular lines 
and impressions are feebly marked. 

The cranium is ovoid in form and nearly symmetrical, the I 

greatest width being between the parietal eminences; the fore- I 
•» 1 
^ Beftd befoie tli» Boyal FliTsioal Sodeigr, Edinburgh, Manh 88, 1871* ! 
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head is well developed and nearly vertical; the frontal emi- 
neuces are well marked, and the upper .frontal and parietal 
regions are dome-shaped. 

The height and width of the orbital onfioe are equal; the 
bones of the &ce are broader than in a European skull of the 
same age; and the zygomatic arches, making allowance for their 
mutilated condition, seem to point to a somewhat pheno-zygous 
form of skull; certainly they shew more prominence thun in 
the British skulls, with which it has been compared. The as- 
cending processes of the superior maxillary bones are broad^ 
and the space left between them clearly indicates nanownesB 
and length of the nasal bones. 

The length of the palate exceeds its breadth by 0*6 of an 
inch, a proportion which does not differ materially from that 
of a European skull at ihe same age. 

Posteriorly, the skull presents a pentagonal form with 
rounded angles; in this view also the greatest width is between 
the parietal eminences. The upper part of the occipital region 
is flattened, and the distance between the occipital protube- 
rance and . the foramen magnum is short The foramen itself 
is very large relatively to the size of the cranium. 

The advanced position of the jugular piocess, uii wkich 
Mr Busk founds one of the chief characteristics of the Aino*s 
skull, does not appear in this specimen, nor indeed does it seem 
to be a constant character, as is shewn in Dr B. Davis*s paper, 
** On the skeleton and skulls of the .Alnos," published in Me- 
moirs read hefire the Anthrapologiedl Society, Y6L in. 
im, 1869. 

Laterally viewed, the principal features of the skull which 
arrest the attention are its great depth, and the shortness and 
flatness of the occipital region; the shortness, however, being 
exaggerated by the depth, and being, not .greater than in one 
of the British skulls with which it was compared. 

As the only Japanese skull available for comparison with 
the ASno's was that of an adult, and one of probably an excep- 
tionally low type, with which, tlierefore, it would be unfair to 
institute a comparison, the Aino skull is here contrasted with 
two British skulls from the Museum of the College of Suigeons^ 
Edinburgh, ooe of the same age, the other, perhaps, some 
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months youiiger; aad also with a Chinese skull of about 7 yearn 
of age. 

With the aaaiatance of Dr M'Bain, I took a number of mear 
aiurementa of these different akuUs, from which the accompany- 
ing Tables have been drawn up. 



J. 1. 1 „i 1 

Horuontal drenmference 


A&io. 


GhiiMM. 


Br. (1). 


Br. (2). 


6-4 
60 
6-3 
18-75 
30-3 
78 
82 


5-0 
5-2 
4-4 
17-8 
281 
92 
78 


5-2 
5-1 
19-7 
31-6 

76 
75 


t 0 
6-3 
61 
19*8 
321 
70 
71 




AIno,aBt. 9. 


Cli.,»t. 7. 


Br., ffit. 9. 


Br., et. 9. 


4*4 


4-2 


3-75 


3-5 



It must be explained, with regard to the Chinese skull, that 
it presents a considerable degree of distortion, which materially 
influences the indices of breadtii and height, and gives it such 
an extremely brachycephalio charaoter as a breadth-index of 92 
indicates. 

Of these four skulla, the two Bntiah are doHoho-cephalie ; 
one of them, however, (No. 1) approadbing very closely to the 
stib-bracbyoephalic form ; the Chinese skull is of an exagge- 
rated brachycephalic type, owing to the cause already rneii- 
tioned ; and the Amos is distinctly sub-brachycephalic ; but 
as it has not attained its full development and has almost no 
frontal amuses, the breadth is probably somewhat greater in 
paropoirtion to the length than would be the case in the adult 
Still the proportions agree very well with those of the adult 
Aino's skull described in Dr R DavuBTs paper before mentioned ; 
ill these, the breadth index ranges from '705 to '781. 

In this point of view then, as may be seen from the table of 

> inieactnaLoapMityof i]iaAlno«miiii]mis82oabkm ofllMOUneae 
78 enliio inelies* 

VOL. V. 23 
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measurements, the skull of the young Aino comes nearer to that 
of the young European than to that of the young Chinese. 

In the relative proportion of the three arcs forming the 
ocdpito-frontal axch, the Alno's skull also more nearly approxi- 
mates to the European than to the Ghinese. In the proportions 
of the palate there is no material difference hetween the Aino 
and the European skull ; and as r^^ards the breadth of the 
skull at its h'ciae, the proportions of the A&io are nearer those of 
the European than those of the Chinese, in which, indeed, 
though a younger skull, the breadth between the roots of the 
zygomatic processes is absolutely greater than in any of the 
other skulls, with the exception of one of the British (No. 1), 
which in this respect differs as much horn the other British 
example as the A&io*s does. 

The r^^lar ovoid outline of the cranium, the dome-form of 
the upper frontal and parietal regions, the vertical and well-* 
developed forehead, and the smaller degree of width and flat- 
ness of the face, serve further to disting\iish the Aino from the 
ordinary Mongolian form of skull ; in which the on time 'a, rnore 
quadrilateral, the forehead lower, and the parietal region roof- 
shaped and rising to a crest at the sagittal suture, in the adult 
form at leasts In fact, the contrast between the Aino's skull 
and that of the adult Japaiiese is most striking in every respect, 
and seems to be almost enough, even making all due allowance 
for the difference in age, to indicate a diversity of race. 

But while these differences vnA l»etween the Aino and the 
ordinary Mongolian form of cranium, the points of distinction 
between it and the European form are also well marked. In 
the Amo, the facial bones are decidedly broader, and the zygo- 
matic arches are more expanded ; the ascending processes of 
the superior maxillary bones are broader and the na^^al bones 
longer and narrower ; while the short and flattened occiput and 
the great proportionate vertical diameter of the cranium, give 
it an appearance which is not usually met with in Eoiopean 
skulls, though doubtless some may be found, as for instance the 
British skull (No. 1), which approach closely to this form. 

1 Even in the Chinese Bkull, though certainly two years youDger than the 
Aino's, the roof-shaped form of the parietal re<non ^fH^m^ to me tO b6 at lOMt 
^Idicatcd, while in the Aino's there is no trace oi such a iurm. 
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Still, in reviewing the general features of the Aino's skull, it 
must be considered to differ materially fixxm the common type 
of Western Europe ; and in some respects, as the breadth of the 
face, the length and narrowness of the nasal bones and the 
flattened occiput, to be nearly allied to the Mongolian type. 

In couclusion, from all that is known, or has been written, 
in reference to the race of the Ai'nos, and their craniological 
characteristics, it can scarcely l)e doubted that the skull of the 
A'ino is of a higher type than the ordinary Mongolian, and in 
some respects approaches nearer to the European form ; but 
that it is nearly allied to the Mongolian type, if this skull is 
to be taken as a &ir example^ appears to be equally certain. 
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ON THE SO-CALLED TWO-HEADED RIBS IN WHALES 
AND IN MAN. Br Fbofbssor Turner. 

All anatomists, who have given much attention to the oete- 

ology of the Cetacea, are aware that in several skeletons of 

these animals which have been described, more especially in 
the skeletons of some of the whalebone whales, a peculiar 
bifurcated subdivision oi the vertebral end of the first rib has 
been observed. 

This anatomical peculiarity has been regarded by some 
systematic zoologist^ more especially by Dr J. £. Qray of the 
British Museum, as a character of so much importance that it 
has heen made a basis for daasifieation. Dr Gray has separated 
those skeletons of the whalebone whales in which this con- 
dition of the first rib has heen seen from the species with 
which they might in other respects have been associated, and 
erected them, not merely into distinct species, but even into 
new genera. 

This position of Dr Gray's has recently been called in ques- 
tion by Prof Van Beneden of Louvain, who argues that the 
bifidity of the first rib in a whale is, like the occasional occur- 
rence of a cervical rib in man, not a normal arrangement but 
an accidental conformation, of which zoologists need take no 
more heed in classification than of anomalies or monstrositie8\'' 
and that the genera SUihaidius and Hmterius ought to be 
suppressed. 

I propose in this communication to bring together and 
review those facts and opinions which have been collected and 
advanced by previous writers, and to record some new facts and 
observations, which may, I hope, prove of service in enabling 
naturalists to come to a satis£eu}tory conclusion on this subject. 

a. In Whalss. — In the year 1864 Dr Gray communicated 
to the Zoological Sociel^ of London* an important memoir on 
the classification of the detaoea> in which he subdivided the 
fiunily Balsnopteridn into five genera. To one of these he 

1 Bulletins de VAmdcmie Hot/. de» Sciene«M d« Btfl^ijutf, n. 1870, p. 890, 

• Froceedinggf May 21, 1864. 
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applied the name Sihhaldus or Sibbaldius, and gave as one of 
itR most diagnostic characters ''the front ribs double-headed." 
In this memoir he xeoQgniaed two species in that genus. To 
one, Stbhaldius ksUo^ss, he referred the skeleton of the whale 
in the Berlin Museum described by Rudolphi, and a skeleton 
at Leyden : to the other, S. boj^ealis, he refencd tliu Ostend 
whale, and a female stranded in 1840 cm the coast of Dorset 
and described by Mr Yarreli as Balaefmptera Boops\ Ho has. 
since erected laticeps mio a distinct genu8» to which he has 
given the name Budol^m'. 

In the same year Fro£ Flower oommunioated to the Zoolo- 
gical Society* a description of several skeletons of the cetaoea 
which he had examined in the museums in Holland and 
Belgium, and on one of these in the Leyden Museum, the 
skeleton of a whale taken ou the coast of Java, he founded 
a third species, Sibbaldius schlegelii. Three other species have 
also recently been added by Mr Cope, viz. S, wl^tireus, tecH- 
. rodris, and tuheroaiu, from whales which frequent the North 
Atlantic or North Fadfic Ooean8^ 

As it is of importance for our enquiry that we should pos- 
sess an exact conception of the confonuuf ion of these so-called 
two-headed ribs, I shall now state concisely the nature of this 
anatomical peculiarity ; and for fuller descriptive details refer 
the reader to the memoir by Prof. Flower already quoted, and 
to several short papers by Prof, van Beneden in reoent parts of 
the BuUetma de VAcademie BoyaXe des Soieneea de Bdgique* 

In the greater number of the skeletons, referred to the 
genus SihhaldiuSy in which this conformation has been observed, 
the first rib was subdivided at its vertebral end by a deep cleft 
into two distinct processes, one in front of the other, so that 
they lay in two different transverse planes. The posterior sub- 
division articulated only with the transverse process of the 
first dorsal vertebra^ whilst the anterior articulated with the 
transverse process of the seventh cervical vertebra. 

An interesting and instructive variation from this arrange- 
ment has been described by both these anatomists in a skeleton 

» Tbia. Feb. 11, 1840. 

» Catalogue of SeaU and Whales, p. 170, and Supplement 1871, p. 64, 
* FrocudingSi Nov. 8, 1864. 

« Frac NtU. Hift. Soe. PkOad, 1869, and <?fay*t Ay^pfemeiK, 1871, p. 56. 
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of laticeps, obtained by Eschrickt from the North Cape, now in 
the Museum of Natural fiiatoiy in Bnissels\ Applied to, and 
articulating with, the anterior surface of the fir»t right rib was 
an elongated compressed moyeable bone, curved like a rib, whilst 
the corresponding hone on the left mde was united to the left 
first rib by ankylosis. These bones were without doubt 
examples of supenminerary cervical ribs ; on the one side fused 
with the Ist thoracic, and on the other a distinct bone ; 
although it is not stated, either by Flower or Van Beneden, that 
ihey articulated by the vertebral end with the trangverse pro- 
oesses of the seventh cervical vertebra^ 

From some of the descriptions which have been given of the 
Ostend whale, and from Rudolphi*s own account of the skeleton 
of laticeps 111 the Berlin MuscLiia, it mijrht at first si^ht appear 
as if in these animals the two so-called heads of the first rib 
had not ai-ticuiated with the iirst dorsal and last cervical verte- 
brsB, but with the first and second dorsal vertebrss. Dr Gray, 
for example^ in his snmmaiy* of the characters of the Ostend 
whale, founding without doubt on the following prissage in 
Bubar^s Os^bgraphte, " mats la premiM^ (Stent biceps, elle s^aav 
ticule aux deux premieres dorsales/' states, "the first nb double- 
headed, articulated to the first and second dorsal vertebrae." 
But if Dubar's description be carefully perused it will be seen, 
that he says elsewhere, p. 38, that the two-headed first rib 
articulates with the transverse processes of the seventh and 
eighth vertebras. Now as the cetacea, like the wMwwiftii^ 
generally, possess seven cervical vertebrsa, it follows that the 
seventh vertebra should not be regarded, as was done by 
Dubar, as the first dorsal, but as the last cervical, so that ]n 
this, as in the former specimens, the bicipital end of the 
rib articulated with the seventh cervical and first dorsal 
vertebrae. 

Again, in Budolphi's' description of t^e specimen of laHeeps 
in the Berlin Museum, he speaks of thirteen ribs on each idde, 

1 Van Ben«d«B has figured the anteiimr xibs of ibis iHsMom. in fbA £«iUe* 

Hns, 1868, p. 16, Plate I. 

' Catalogue afSeali and Walet, p. 176. 

* Abhand, der Akad. dtr Wi$$€mchafun za Berlin, 1822, p. 27. Badolphi 
named this Nvhuie BaUem foetrota, hat Dr Gi»y*B speoifio nam^ laUcWt >> more 

generally adopted. 
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but of fourteen dorsal vertebrae, so that he makes the vertebra, 
to which the anterior subdivisioD of the bicipital first rib is 
articulated, to belong to the dorsal seriesL Eachricht^ however, 
has shown* that the skeleton of this whale possesses only 
thirteen dorsal vertebrae ; consequently, the vertebra which 
Rudolphi considered to be the first dorsal is more correctly to 
be regarded as the last cervical. 

Reinhardt also in his essay on SteypireySr*, recalls attention 
to the fact that Eschricht pointed out, more than twenty years 
ago, an indication of a bifurcation in the upper end of the Ist 
rib of a whale, which he, and more recently Prof. Flower, have 
referred to the Balamoptera museuhu; and during the past year 
Van Beneden observed* a bifid Ist rib in the skeleton of a 
£alcenoptera musculus captured in the Scheldt. 

But the Balaenopteridae are not the only whalebone whales 
in which Dr Gray \ms founded a genus on the double-headed 
form of the first rib. In the Museum at Leydeu is the skeleton 
of a Souths Bight Whale firom the Cape of Good Hope, in 
which Schl^el many years ago pointed out that each first rib 
was subdivided at its vertebral end by a deep notch into two 
processes*. This skeleton has usually en referred to the genus 
Balcenaf or Euhahma, sp. australis. In a second memoir on the 
classificatiou of the whalebone whales^ Dr Gray erects it into a 
separate genus, confers on it a new specific name, and terms it 
HtmtentSi or Himteriua, TemminML Since the publication of 
that memoir Prof. Lilljeboig has given an account of two sub- 
fossil whales discovered in Sweden*. One of these he refers to 
the genus Hunterius, and distinguishes it by the specific name 
Svedenhorgii, but he states that both the first and second pairs 
of ribs were missing from his specimen, so that we have no 
information on the form of the first rib in this creature. The 
skeleton of a young whale from the Museum at Pampeluna, 

1 Jn Lil^borg's S$tay on the aeandinavian OetacM, txaoalated for ilie lUqr 

SiHsiety, p. 269. 

* Annals of Natural HUtory^ Vol. u. 1868. 
» Bulkting, 1870, p. 320. 

* In the articulated skeleton the two heads of this rib are attached to the Ist 
and 2nd dorsal vertebrm, but Prof. Flower has Bhowu that thq^ ought to haTO 
been articulated with the 7 th cerrical aud 1st dorijal. 

« AnmU ofNtOuralHiHory^ Nov. 1864. 

« Nova Acta regia Societatii UptalientUt 1868, p. 86. 
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which Mr Flower states to possess a bifid iiral rib, kiis been 
named by Dr Gray Hunterius hiscayensis \ 

In the month of October 1870, the Anatomical Mnseum of 
the University of Edinburgh acquired, through the liberality of 
Messrs. J. and J. Cunningbam of Leith, a number of cetacean 
bones, which had been imported into Leith from the Cape of 
Good Hope. On examination I found them to belong to ai 
least two distinct species — the humpbacked whale of the Gape, 
Megaptera Laiandii, and the Southern Bight Whale, Baknui 
atutraUs, One of the bones, a first rib, exhibited in a very 
characteristic manner the forked condition of the vertebral 
extreiiiity. It may }>o useful fur purposes of^ comparison to 
describe it carefully. It was subdivided at its vertebral end 
by a cleft twelve inches deep into an anterior and {X).s tenor 
limb. The anterior, curved from the body of the rib upwards 
and inwards, it was somewhat flattened on its anterior 
and posterior surfaces, and had its inner and outer borders 
rounded: the inner border formed a continaous cunre with the 
inner border of the body of the rib. The posterior limb had 
unfortunately been broken away near the base. The body of 
the rib was 83 inches long from the bottom of the deft to the 
sternal end, which latter had an irregular broken outline, and 
in all probability was not bifid, as in the rib of II. Temminckii 
figured by Dr Gray*. The breadth of the body of the rib, five 
inches from the bottom of the cleft, was nine inches, and ten 
inches from the sternal end it wa.s fourteen inches, which was the 
broadest pail of the rib. The outer surface of the rib waa 
somewhat convex. The inner surface, slightly concave, pre- 
sented a broad vertical ridge which commenced at the bottom 
of the cleft and extended for {rds of the distance towards the 
sternal end: on the supposition that this bone was formed by 
the fudon of two origin ally distinct riba^ it is probable that this 
ridge marked their line of union. The circomferenoe of the base 
of the anterior limb was thirteen inches, that of the posterior 
about jsixteen mohes. The chord of the arc from the vertebral 
to the sternal end was 41 inches. 

In the toothed whales, also, the anterior ribs have occasion- 
ally been observed to present a similar modification in form; 
■ Su^emm, 1871, p. 44. < Gatalogiie, p. 99. 
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but no naturaliBt has, I beliefre^ attempted to separate tliese 
specimeiis from the species and genera to which they are 

Fig. 1. 



Tig. 1. Fleiural srarface of the blended ribs in the Cetacean, from the Gape of 
Good Hope. a. The anterior limb, which in all pr<)ba1)ility had been artion- 
iated with the 7th oemcal vertebra, b. The broken pouterior limb ol the Ibt 
tiumde lib. The dotted Une tMikm jukAb the probable oatUne of fhe itemal 

usually referred, and erect them into new species. Thus 
Eschricht foimd the first left rib in the skeleton of an Oxca 
from Greenland distinctly forked^ In more than one species of 
toothed whale an anangement has been seen which will aid ns 
materially in determining the true character of the bifurcation. 
Van Beneden observed in a common dolphin a rudimentaiy rib 
on each side connected with the 7th cervical vertebra. In a com- 
mon porpoise a right cervical rib had an independent articula- 
tion by one end with the sternum, and by the other with the 

* See Bdnluurdt, in AnnaU of Natural HUtorff, YoL n. 1868, p. 8fl8» 
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superior tnmsveise prooeBs of the 7tfa oervioal vertebra: on the 
left side the suppleuentaty cervical rib, whilst almost meeting 
the transverse pvocess by its upper end, did not reach the 

sternum below, but on the other hand the 1st thoracic rib 
widened out at its sternal end, and was connected t-o that boue 
by two distinct costal cartilages^ In these cases a supplement- 
ary cervical rib existed on each side, but it Iia^l not yet reached 
the stage of fusion with the first thoiacic: had it done so^ then 
the bifurcated form of the first rib would have been produced* 

From these observations the following general propositiona 
may be considered as fully established. 

1st. In the cetacea cervical ribs are not unfirequently de- 
veloped in connection with the 7th vertebra. 

2ud. The cervical ribs may either remain free, or may be- 
come permanently blended with the 1st thoracic rib. 

3id. When a cervical rib is blended with the 1st thoracic 
rib, the vertebral end is subdivided into two limbs which lie 
in different transverse planes. The anterior limb either articu- 
lates with, or is in the same transverse plane iis the 7th cer- 
vical, the posterior limb as the 1st dorsal vertebra. 

4th. The bifurcated form of the rib is due, not to the sub- 
division of a single bone into two parts, but to the fusion of 
two bones into one mass, the vertebral extremity of which con- 
tinues to exhibit its fundamental duplex character. 

b. In Man, — ^In man, ^s is well known, ribs are occasionally 
developed in connection with the 7th cervical vertebra. As a 
rule these ribs are free, or at least not ankylosed, at their 
anterior ends, and, except in very rare cases, are not attached 
by costal cartilage to the sternum. I need not enter here into 
the characters of these non-ankylosed cervical ribs, but may 
refer for fuller information to Professor Grubez's exhaustive 
memoir', or to my own Essay in the 4th volume of this Jcumal^ 
p. 130. On this occasion I shall more especially refer to those 
cases in which two adjacent ribs have been blended together 
so as to asbiime the so-called double-headed character. 

As far back as the year 1740, M. Hunauld communicated to 

* Figured by Van Bonoden in BuUrtrn^, Vol. xxvi. p. 16, 1868. 

* Die HaUrippen de$ Merutcliciu Menwira de VAcad. imp. de» Science* de St. 
P€tenb«uir9f 18S9. 
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the Royal Academy of Sciences* a menioii on variations in the 
number of the ribs. He not only figured (Figs. 7 and 8) two 
specimens of non-ankylosed cervical ribs, showed their mode of 
prodiiction by excessive growth of a free, moveable, anterior 
transverse process of the 7th cervical vertebra^ and pointed out 
the de^elopmeDt of this process from an independent centre of 
OBsification, but he also figured (Fig. 2) a portion of the skeleton 
of an adult, ''in which the Ist rib on each side, well formed 
posteriorly, and articulated with the Ist dorsal vertebra, became 
blended with the 2nd rib, which was by this union much larger 
than usual.** The figure, though ill drawn, is yet sufficiently 
well expressed to enable one to see that in this subject, as in 
the cetacea, the rib was subdivided at its vertebral end into two 
limbs, which lay in di£ferent transverse planea The sternal 
• end of the rib was not subdivided. 

Sandifort has also figured* "costa prima dextra hominis 
aduiti, qu» duo plane distincta capita habet^'' in which a like 
arrangement was present In an important memoir on cervical 
ribsy Dr Robert Knox not only directed attention to Hunauld's 
and Sandifort*8 cases, but described some specimens in his own 
collection'. He is disposed to consider the specimen repre- 
sented by Ilnnauld in Fig. 2, and Satidiiort's specimen, a.s analo- 
gous to one which he figures (Fig-s. 2 and 3), and he believes 
each specimen to be an example of the blending of a cervical 
nb with the Ist true or thoracic rib; though he admits that, in 
the absence of any history of the preparation, the explanation, 
80 &r, therefore, is open to objections. This supposition, as re- 
gards Sandifort's case, has recently been concurred in by Hal* 
bertsmak who, from ah examination of the specimen, pronounces 
it to be a cervical blended with the 1st thoracic lib. Enox also 
represented a specimen (] , 5) where the shafts of two adjacent 
left ribs were intimately blended together so as to form a broad 
bone. At the vertebral end it was deeply cleft, and presented 

* Am: tfrdara, 174-t. 

* Museum Anatomictim, Tab. xuz^Figs. 1 and 2. 

' These speoiinene «re now in ihe Anatomieal Ifneeom of the Univenity of 

■Rilinbtirgh. At the time when I published the paper on non-ankrloRetl snpernumc 
rai^ oervical ribs in this JoumeUt Nov. 1869, 1 described three of ihem specimens 
wiflioiit being aware tibat Enox had not only deaeribed bnt figured tfaem in the 

London :\Iediral Gazettt' for Nov. 3 an ! 10, 1843, Vol. xxxin. pp." 136, 166. I ara 
indebted to my friend Dr Lonsdale for the reference to Knox's paper. See hia 
Life of Knox, p. 836. 
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two heads, necks, and tubercles; and at the sternal end it was 
also bifid, and obviously had possessed two distinct costal carti- 
lages. He believed that this also was a case of cervical rib» 
which, though blended with the 1st true rib, yet possessed a 
distinct sternal connection; bnt^ in the absence ci a knowledge 
of the requisite details respecting its sternal and yertebnJ con- 
nections, states that **it may be a partial fusion of the Ist and 
2nd thoracic ribs." 

HunternuUcr lias recently described* a preparation in the 
Anatomical Museum in Gottiiigen, which lie considers to re- 
semble Sandifort's specimen, and to be a right cervical rib, 
blended by ossific union with the shaft of the 1st thoracic rib ; 
but distinct as regards the head, neck, tubercle, and hinder part 
of the body. 

But other eases have been put on record which are un- 
do ubted examples of the blending together of two or more 
adjacent thoracic ribs. Hunauld stated that he possessed the 
skeleton of a foetus about the 7th month, where the five upper 
left ribs were united posteriorly, but separated anteriorly ; the 
6ih and 7th were also partially joined together. This observa- 
tion is important^ as it shows that the junction had occurred 
during intraruterine life, and in all probability the osseous had 
been preceded by a cartilaginous union. Sandifort also figured 
(Tab. XLVii. XLVi II. XLix) several specimens of ossific union be- 
tween adjacent nbs, either at their shafts or necks; and in the 
4th Volume of this Journal Dr Campbell figured (PL XL) seveial 
ribs which were united together either by cartilaginous or osse- 
ous plates. 

In the Anatomical Museum of the University of Edinburgh 
are two, as yet undescribed specimens, which illustrate the 

blending of ribs ; and, though no history has been preserved 
in connection with tbeni, yet a description of their anatomical 
characters may aid in our present enquiry. 

In 383 a, two left ribs were blended together. The 
heads, necks, tubercles and f ths of an inch of the adjacent 
parts of the shafts were distinct ; then the shafts blended and 
formed a bone Ig inch in diameter in its broadest part. Ante- 
riorly the bone bifurcated and possessed two distinct costal 
» Heide tt. PJeuger't ZeittchH/t, 1867, p. 149, YoL ntix. 



Digitized by Google 



SO-CALLED TWO-H£AD£D BIBS IN WHALES AMD IN MAN. 357 

Fig. 9. 



Fig. 2. SpeeimAn 888a in tiia Anftlomioal MuMom of Hie Vidimify of 
Edinbargh. \ 

a. Tlie neek of the ujppet, 

d. The nook of Ibe Unror of {be two libi. 

cartdiageB. The lengtii of the shaft of the upper of the two 
ribs, measored along the oonyexitj from tabeicle to ooatal 
cartilage, was 3| inches, that of the lower 6f inches. The con- 
cave border and a part of the upper surface of the broad con- 
junct body was marked by a deep subclavian groove, in front of 
which was a well-marked scalene tubercle. The length of the 
npper sternal limb of biliircation was fths inch, that of the 
lower two inches. A broad * intercostal space' separated these 
two Umbs from eath other. 

Specimen 80 0 consisted of two blended right ribs and the 
right halves of the two vertebrae with which they articulated. 
The heads, necks, tubercles and ^ths of an inch of the posterior 
parts of the shafts were distinct. Then the shafts united and 
formed a bone two inches in diameter at its broadest part. 
This bone had not so distinct a bifurcation anteriorly as the 
former flpecimai,. lor the upper limb almost immediately be- 
came oontinuous irith its costal cartilage, whilst the lower was 
prolonged forward for two inches before it became connected 
with its cartilage. The length of the shafts of the ribs, 
measured as in 383 a, was, upper 4f§ inches, lower 6| inches. 
The subclavian groove and scalene tubercle were not so strongly 
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Fig. 8. Specimen 80 e in the Anatomical Ifnsetim of the UidTmity of 
EdiuboTgh. a. The neok of the upper, b. The. neck of the lowtt of the two 
ribs. The spediiifiii is TCpxeaented firam below, and the dxawiog ntneh iora- 

ehortened. 

marked as in the former specimen. In 80 e, 383 6, and in 
the specimens figured by Knox (Figures 2, 3, 5), the head, 
neck and tuberde of the higher of the two ribs doeely re- 
Mnbled inform the 1st thoiacio rib, vhikt the oonespoiidkig 
parts in the lower more nearly approached the form of the 
2nd rib, so that at first sight many might be inclined to say 
that the broad bone formed by their junction was due to 
the blending of the 1st and 2nd thoracic ribs with each other. 
Fortunately, however, the preservation of the vertebrae with 
which the ribs articulated in 80 ^ enables me to state that 
this is not the case, and to show that the broad bone is formed 
by the junction of a cervical with the Ist thoracic ribw The 
upper head did not, as with the normal 1st thoracic rib, ar- 
ticuhite with the upper part of the side of the body of the 
corresponding vertebra, but with a slightly elevated tubercle 
at and just above the middle of the side of the body of its 
vertebra. In this respect it agreed with the arrangement seen 
in the five specimens of non-ankylosed cervical ribs contained 
in the Universil^ Anatomical Museum. The upper sur&ce of 
the body of this vertebra had the form of a oervi^the superior 
.articular processes were transversely oval and directed upwards 
and backwards, and the transverse process, though aimn^tipg 
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m general form that of a dorsal vertebra, and articulating in 
front with the tubercle of the rib, was directed outwards and a 
little downwards, and not outwaards backwards and upwards^as iB 
the caae with the transrene processes of the upper dorsal verte- 
brse. In its direction this transverse process agreed widi those 
of the 7th cervical yertel»a in the spechnens, in the museum, 
just referred to, with which non-ankylosed cervical ribs arti- 
ciilatcd. The lower of the two heads of the double rib had 
a double articulation, one half with the lower part of the side 
of the body of the \ipper vertebra, the othe r witli the upper 
pai't of the side of the body of the lower vertebra, an arrange- 
ment of the Ist thoracic rib not unfrequently met with when 
a cervical rib is developed immediately above it\ 

All these characters leave no doubt in mj mind that the 
upper rib-element is a cervical rib, and that the broad shaft in 
this specimen, and also that in 383 a, are formed by the junc- 
tion of a largely developed cervical with the 1st thoradc rib. 
And I believe it may now be considered as proved, what had 
previously been inferred by Knox, Halbertsma and Hunte- 
mliller, but which could only be a matter of inference so long 
as the vertebral attachments of the two heads were not known, 
that the specimens described by those anatomists, as well as 
the one figured by Hunauld (Fig. 2), were formed in a preeisely 
similar manner. 

It may be stated therefore £vr man, as I have ahready said 
for the corresponding anrangement in the oetacea» that the bi- 
furcated form of the rib is due, not to the subdivision of a 
single bone into two parts, but to the fusion of two bones into 
one mass, the vertebral extremity of which continues to exhibit 
its fundamental duplex character. 

But whilst recognising the general morphological resem- 
blance between these ribs in man and in the cetacea, yet certain 
features of difference are exhibited, at least by the whalebone 
whales, to which it is necessaxy that I should refer. In the 
BakmMea the vertebral extremities of the thoracic ribs possess 
no proper 'head,' and as a rule no 'neck/ and are articulated 

^ e. g. Cases 1 and 3 in my paper on non-«Dkylo«ed oerrieal ribs, Vol. rr. 
p. 180. Through a typographical error on p. 133, the rib attached to the left 
Fide of the 12tli (lorf^al TeHebra Is Stated to be 8 inebes long and 4 wicto, instead 
oi O'ti iuoh long and U'4 wide. 
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to the vertebrae merely by the tuberosity; their ribs, in conse- 
quence, correspond only to those parts of the hum&a libs which 
we call the tuberosity and the shaiPt. lu man, when a cervical 
rib is developed, it invariably— whether fiirioii with the first 
thoracic rib does or does not take place — consists of head, neck 
and tubercle, though its shaft may vary much in length ; and 
the rib takes the place of the anterior transverse process of the 
vertebra. In the Balasnoidea the cervical rib follows the 
general plan of development of the ribs in these animals, and 
possesses neither head nor neck, nor does it take the place of the 
anterior (inferior) transverse process <d the vertebra^ and it is 
articalated^ like the proper tharadc ribs, with the transverse 
process of its corresponding vertebra. 

When, in man, a cervical rib is blended with the first tli oniric, 
the single bone formed by their junction is by no means uni- 
form in shape, in size, in the place of junction of the two ribs, 
or in the mode of connection of its sternal end In Hunaold's 
case, in Knox's (Figs. 2 and d), in Sandifort's, and in Hnnte- 
mtlUei^s the bone possessed only a single sternal arttculation; 
bnt in Knox's second case (Fig. 5), and in both the specimens, 
which I have described in this Essay, the bone bifurcated 
anteriorly, and each branch possessed its own costal cartilage. 

Similarly, in the cetacea, differences of a like kind iiave been 
seen, which have not necessarily any specific value, and, although 
the rib in the spedmen from the Cape which I have figured, 
differs in form from the one figured by Dr Gray as Hvmiterim 
TmnmAnekH^ yet I tlunk it very probable that they are both 
from the Southern Eight Whale. 

The consideration of the numerous facts which I have 
cited and analysed in this paper, has led me to the following 
conclusions ; Ist, that the presence of a cervical rib in man and 
in the cetacea^ whether blended or not with the first thorade 
lib/is a mere individual variation; and that just as we ahoold 
an little think of cbssifying those men who posseas cervical ribs 
as a genus distukot from the men who do net possess them, so 
should we as little think to found a genus of whales on the 
presence of these structures. 2nd. That the genera Sihbaldius, 
Rtidolphiua, and Huntenus, so far at least as they are founded 
on the double-headed character of the ribs^ are based on an 
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inexact conception of the nature of the anatomical peculiarity, 
and ought no longer to have a place in our systems of claasi- 
fication. My observations therefore support and give strengtb 
to the arguments which Van Hcneden hafl adyanoed in oppo- 
sition to the view entertained by Dr Gray. 



ON THE TOANSVERSE PKOCESSES OF THE SEVENTH 
CERVICAL VERTEBRA IN BAL£NOPTERA SIB- 
BALDII. £t Phofessor Tubneil 

The subject of cervical ribs is so intimately associated with 
that of tlie form and the development of the transverse pro- 
cesses of the seventh cervical vertebra, that a brief account of 
some observations which I have recently made on the latter 
bone, may not inappropriately follow the preceding paper. 

In the cetacea the inferior transverse process on each side 
of the seventh cervical vertebra is wanting; whilst in B. Siln 
haklii, 'cin in other Fin Whales, the vertebrae lu Iront oi the 
seventh (the atlas being excepted) possess on each side a well- 
developed superior and an inferior transverse process, which as 
a rule uniting externally, form with the side of the body the 
boundaries of a laige ring. 

In the course of my dissection of the fcetal Bakmoptera SUh- 
haldu, obtained from the Longniddry Whale, I had the oppor- 
tunity oi L'AaiiAUiiiig the vertebral column in an early stage 
of its ossilication, when the vertebrae were, to a large extent, 
still in the cartilaginous condition. I found that at this early 
period the seventh vertebra did not differ in the arrangement 
of its cartilaginous transverse processes from the vertebrss 
immediately in front: but that with it, as with them, two 
cartilaginous bars sprang from each side of the cartilaginous 
body, and curving outwards became continuous with each 
other at their outer ends, and formed the boundaries of a large 
ring. 
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Hence the differences found, in an adolescent^ or adults 

Balsenoptera, between the transyerse processes of the seventh 
vertebra, and those inuucdiatcly preceding it, are not due to 
differences in their original construction, bui to a want of 
ossification of the inferior, transverse, cartihiginous process of 
the seventh vertebra^ so that it either atrophies, or disappears 
in the process of maceration. Similarly, the absence of a com- 
plete ring, which one sometimes sees in connection with the 
arrangement of the superior and inferior transverse processes 
of the sixth or preceding cervical vertebne in the cetacea, is 
due to an imperfect ossification of their cartilaginous matrix 
substance. The species and oven genera which have been 
founded on vertebra? which exhibit impeiiections in the forma- 
tion of these rings, are based therefore on specimens in which 
the process of ossification has not been completed. 

My observations on the presence of complete cartilaginous 
lings in connection with the transverse processes of the seventh 
vertebra are of especial interest also in reference to a remark 
recently made by Van Beneden,^ "that in the dolphins of the 
tertiary period an inferior trans \ erse process is well developed." 
Hence it would appear that although the dolphms of the ter- 
tiary period differ, as regards the development of the inferior 
transverse process of the seventh vertebra, from adult cetacea 
of the present fauna, yet that they correspond with the festal 
stage of some of the now-existing cetacea. 

1 BtUUtim de VAead. JBoy. dei Sekmeei de Bdgiqm, 1870, Na 12, 876. 
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1, The Descent, of Man and Selection in MelcUion to Sex* By 0. 
DAKWiff. John Murray, London. 

2. Oil tiis Gemdtt of iS^jecies. By St George Mivabt, F.Er.S. 
MacmillMi and Co. 

9. On Ifaiwral SelecHon* By A. B. WaujlOE. Second edition. 

Macmillan and Co. 
Those who have read the philosophioal work through which Mr 
Darwin is best kuown to the public with the care it deserves, will 
not be surprised to learn that he had diirin;L]^ many years been collect- 
ing note.s on the descent of man without any intention of publishing, 
but rather with the determiaatioii not to publish anything on the 
subject, lent what he wrote on that aabjeoit should add to the pre- 
judices against hia views. A still larger number of people who talk 
of Mr Darwin's theory as though they had read the Origin of 
i^^eeies without having done so, will be surprised to find that the 
descent of man, which they have all along assumed to be the main 
feature of his previous work, was the very one which he purposely 
and studiously avoided. Very superficial as well as very ] rofouud 
minds adopt the maxim, '*The proper study of niankiud is man, and 
the imdiiBcrimmating public summarises its ignorsnoe by supposing 
that Darwin wrote a book to prove that man is desoendeid fkY>m the 
gorilla. By this rough and ready supposition they of course shew 
that they know nothing either of the mattt r or manner of the theory 
of natural selection. The object of IVlr D;irwin's reticence, which 
was to disarm prejudice, has therefore been but very pai ti;ilU- n ttained. 
If he wished to escape the odium theologicuni by iiis oiaission to 
mison from phenomena found in that bpecies which ia " tlxc wonder 
and glory of the nniverae," or to apply hU reasoning to it^ he can 
scarcely be said to have succeeded. TiU the publication of this his 
latest work his attitude towards those who oppose themselves to his 
theory, from the mistaken notion that it is incompati)>Ie with other 
truths wliich they hold with great tenacity and with which they are 
better acquainted than with the facts and truth^f with wliich Mr 
Darwin deals, has been altogether exemplary. Witli the exception 
of the large and designed omission above ruicrrcd to, his attitude was 
not indeed conciliatory towards the orthodos, for truth is not con- 
dliatory, but it was never arrogant, presumptuous, or dogmatic^ never 
fidled in candour, caution, and moderation. Why both the thinking 
and unthinking i^hould have jumped so universally to the conclusion 
that Mr Darwin held precisely the same tlu'orv with regard to the 
derivative origin of man which he enunciated concerning the origin 
of other species, when he was resolutely silent on the point, is not 
obvious. It is true that some similar £icts to those on wliich he 
based his reasoning were to be fottnd in man's well-studied physical 
fiame; but^ on the other band, forcible sxguments in fevour of 
natural selection left him antoacfaedy and difficulties whudi do not 
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present themselves to the deriyatiye origin of other animals are patent 
in his case. The very potent arguments derived from geographical 
distribution, and from the relation of reoent geological fauna to the 
existing inhabitants of the areas where these are found, had no appli- 
cation to man, for man has penetrated everywhere, and no fossil 
ape has been found which bears a ne-irer re8emblaiice to him than 
do the extant apes with which he has been com{)ared. Again, 
the mental and moral and even the physical constitution of man 
present some very awkward problems for solution to the advo- 
cates of his derivative origin from a lower form. Not only were 
there grounds for the acceptance of a theory of natural selection so 
far as animals were concerned while that theory was held to be 
inadequate to account for the existence of man, but such a doctrine 
has been actually enunciated by Mr Wallace, by whom the theory of 
natural selection was fii-st foreshadowed. The public however was 
right in its assumption, and Mr Darwin has declared las conclusion that 
man is derived by lineal descent from a lower form not only as clearly 
aud distinctly as we could wish, but as authoritatively and dogma- 
tically ss he has prcjpounded the other parts of his theory modestly 
and temperately. Mr Darwin writes : " The main condnsion arrived 
at in this work and now held by many naturalists who are competent 
to form a sound judgment, is that n^an is descended I'rom some less 
highly org-anized form. The ground upon which this conclusion rests 
ivUl never be aJtaken. ... It is incredible th;it all these facts should 
speak falsely. He who is not content to 1 m V, like a savage, at the 
phenomena of nature as disconnected, eaiiiit)t any longer believe that 
man is the work of a separate act of creation." 

In his speculation as to the genealogical descent of man and the 
way in which he emerges from the atteestzal tree of the animal 
creation, Mr Darwin is almost wholly guided by the rudimentary 
organs found in man. Mr Darwin is quite consistent in this method. 
No doubt rudimoLitary organs which ;H-e functionless in owe species 
and have dwindled almost to nothing, but are developed anrl have a 
paljKible use in other alliecl forms, preHent the greatest difficulties to 
those who do not believe in a derivative origin of species, and also 
afford the strongest support to the selection theory. After enumerat- 
ing the aborted organs, the transient and foetal structures, and the 
often recumng abnormalities found in man, the author works out his 
theory of origin almost strictly in accordance with the j^n of associat- 
ing the ancestors of man proximately with those species which possess 
the most of these analogous structures, and so on to those larger 
divisions in w hich a fewer number of them have a wider distribution. 
This plan is, no doubt, philosophical, but it leads the author into some 
strange speculations. By similar reasoning it is demonstrable that 
our ancestors were hermaphrodite, and, that long after they had 
ceased to be so both sexes yielded milk to nourish their youngs and 
perhaps carri«d them in marsupial saos. Many of these structures, 
which on the Darwinian hypothesis must be considered as heirlooms 
of the ppecics of wondrons antiqnity, which man does not cherish but 
which he cannot lose, and which, like the the slave of the triumphant 
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emperor, will through long ages check his pride with the reminder, 
" ThoQ also art a l^east/' will be remembered by all. As examples 
of transient otganB, the lunago or luuiy ooTering of the f<Btu% 
extending all over the body except on the palms of the bauds and tho 
Boltjs of the feet ; the clefts in the neck of the embi-yo, with the early 
fish-like disposition of the great vessels proceeding from the heart; the 
corpora woLfiiana and chorda dorbulis may be mentioned. The rudi- 
mentary structure which will occur to eveiy one are the ca?ctim, 
fraguieutary relics of the panuiculiis of which the plasLj rnia myoideii 
in tiie most remarkable, and ibe nictitating membrane of t)ie eje. 
The evidence of a tall rests on a double foundation derived from both 
classes, for the exoert termination longer than the limbs in the fcetus 
may be called a transient structure^ while the coccygeal bones which 
8up]iort it after it is included are certainly rudiments. 'Mv Darwin 
cites sixteen or seventeen such structures, and there is little that is 
novel in the citation. The solitary novel feature, which is brought 
out in a peculiarly Darwiniiin style, is the point of the ear. This is 
the point wliich of all others will be marked by the public. This is 
the feature which wfll be seized upon by the popular instinct. It has 
already run through society like flame among the heather. The ears 
of ladies, as they sit at the social table, have ceased to "blush at the 
praise of their own loveliness ** and learned to redden as they tell tlie 
tale of their own origin. It may be confidently predicted that 
Darwin's ear will become as notorious as that of Jenkins. 

By following out the suggesiioiis wliicli these aborted organs and 
transient structures embody in a somewhat crude and servile man- 
jier, it is easy to see that Mr Darwin could arrive at no other con- 
clusion but tiiat man is a lineal descendant, proximately, of a hairy 
quadruped furnished with a tail and pointed ears, probably arboreal 
in iias habits and an inhabitant of the Old World," remotely, ''of 
an animal more like the larvse of existing ascidians" (living sacs) 
•* than any other known form." 

In judging of the portion of the work in which the descent of 
man is thus traced fi'om the phenomena of his physical frame alone, 
it must be remembered that Mr Darwin stands, and professes to 
stand, on a diflferent platform from that which he occupied when 
diseussing the origin of species generally. In his introduction he 
speaks of his theory as having been adopted by a large number of 
naturalists, and he treats this theory as though it were accepted and 
demonstrated. If it were not recogniaed that Mr Darwin is, in the 
jiresent work, following a deductive process of wliich the " Origin " 
was the convei-se inductive one, all would certainly pronounce this 
pai-t of the woik very unsatisfactory. The physical phenomena 
which tell again-st the theory of man's descent are bwucely touched 
upon, or dismissed with a few remarks which shew little grasp of 
their logical bearings upon the discussion. Take as an instance of 
this the very scanty treatment of the phenomena of arrested de- 
velopment. Arrested development as distinguished from arrested 
growth might be expected, on a priori grounds, to cast a flood of 
lij^ht on the early condition of the species. In the stiuc ures which 
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present aire' ted tlevclopment, we have the work of the microscope 
and of the mnseuni done for the inventigator, and done in a more 
perfect way than lie could possibly perfoim it. In these struc- 
tttreft V6 might expect to find early conditiona of an organ enlarged, 
and, being still iDduded in the liTing organism, offei*ing themselyea 
to direct experiment not only as to their iotimate structure, but 
al^o as to th^ function. Some of thefle, sach, for instance^ as 
ilat-nose and epispadias, may corroborate the theory, but very many 
othei-g, like cleft palate, ectopia vcsicip, imperforate anus, hypospa- 
dias, spina bifida, sternal fissures, seem to give quite a contrary 
testimony. Doubtless these j)roijlemjt), which natui*e herself ])ro- 
pouutls, may admit of solutions which leave this theoiy of the 
descent of man nnimpaiied, and ''pangenesis" may be such a solu- 
tion; but surely the matter not only admits of but requires dis- 
eussion. It is by no means clear why cleft palate is so often asym- 
metrical. Acooiiding to Mr Darwin's theor>^ eveiy transient condi- 
tion of an organ is not only a means to an end, but once wns an end 
in itself; b\it, on the other hand, \n inany cases of arrest of develop- 
ment, we have the end known and the means j)!itent, but the latter 
so presented as to shew that it never could have been anything else 
but a means to accomplish the very end of which it failed To 
dismiss the whole of this subject with the remark that microcephaloua 
idiots are prognathous and fond of running on all-foun, seems 
unworthy of the author of the Origin (if /Speeie$. Mr ])arwin*8 
defenoenodottbt is thathis more recent works are the amplification of 
his grand sketch — the application of a demonstnition established 
elsewhere— the synthesis of his former analysis; — nevertheless, after 
all the admissions in Mr Darwin's favour with regard to the matter 
of his present treatise, there is a falling off from the superlative ex- 
cellence of his other workS; as to the manner of it, in the direction 
of the &ulU of crudity and dogmatism, which discordant fiiults are' 
so often combined in the productions of less careful authors. 

Mr Darwin*8 doctrine, of course, involves metaphysical and moral 
problems hard to solve and demons^te, but the author seems to 
consider the difficulty arises from the solutions and demonstrations 
being haixi to find, and not because the doetrine wiiieli invoh es them 
is, in the least degree, fioubtfnl. Mr D;irwin admits that tlte dilier- 
ence between the highest apes and the lowest savage is Jiumense, 
and this mental severance suggests some error in the conclusion 
to which the study of his bodily stnictnre has led him; but^ in 
shewing that memory, imagioation and reason are possessed by 
brutes, Mr Darwin does not address himself with sufficient attention 
to the most difficult step in the problem of mental evolution. 

Kightly or wrongly the power of forming, and reasoning uj)on, 
abstract ideas has 1)eeii thought to be a faculty differing not only in 
degree but also in kind from any exhibited by brutes ; and here 
the gulf Mr Darwiu ought to have bridged. Doubtless, much might 
be written to shew that the power of abstraction is intimately asso- 
ciated with the nse of language, and is dependent rather upon the 
rapidity and precision of ordinary prooesees of thought tiian an 
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evidence of a different power, but Mr Darwin iiaii contributed 
nothing, or nesci to notmng, to this demoiutratioD, The matter 
which appears under the head of *'abstniction,'' and which is almost 
exhausted by the oomparison of an. old hound reflecting on the 
pleasures of the chase, and the Australian wife who uses hardly anj 
abstract words, and cannot count above four, is quite inadequate, and 
rests upon a positive a.^snrji[>tion with regard to the brute and a 
negative one with regard to the woman whicli are quite unproved. 

That other great problem of the evolution of the moral sense 
is treated with far greater abilitj, and one €£ the most interestaig 
chapters of the work is devoted to an explanation of the produetioii 
of the human conscience. The existence of the moral sense in man 
is traced to those social instincts which man has in common with 
all gregaiious animals. The strengthening and growth of tlie momory 
and judgment would enable man to compare his past actions, and 
the more abidmg satisfaction of acts prompted by some motives as 
compared with those prompted by others would create a distinction 
between the higher and the lower law, mr motive^ which is. all that 
some modern moralists require. " Ultimately a highly complex sra.- 
timent haying its first origin in the social instincts, largely guided 
by tlie approbation of our fellow-men, ruled by reason, self-interest, 
and in the later times by (b^ep religious feeling, confimied by in- 
struction and habit all combined, constitute our moral sense or con- 
science." 

It is unfortunate that the subject of the first portion of the 
work is so very fiiscinating to the public that it quite overshadows 

the far more valuable portion which treats of sexual selection, in 
dealing with this subject Mr Darwin is himself again. Here caution 

again tempers his courage, and a manifest candour in stating tbe wliole 
case give^ weight to his conclusions. Again, we have, as in tlio 
JJoiiie^tlcation of Aniitials, a rojicrtoiy of facts, carefully collected 
from the whole range of the aiitmai kingdom. The dogmatic is once 
more exchanged Ibr the indiietivB style. 

The writer endeavoured to point out the difficulties which the 
phenomena of beauty presented to the acceptance of the theory of 
natural selection even when supplemented l)y the theory of sexual 
selection, in a review of Mr Wallace's book vrliich appeared in the 
bust No. of this Journal, and also in some critical notices of that and 
the ])reseut work (,)f Mr Darwin which appeared in British Quar- 
ttrly IlevieWj ixom which a few of the sciiLeiices which follow are 
transcribed, 

*' Beauty as distlngdshed from use has always been a stumbUng* 
hlodk to the disciples of the natural selection school. That which, in 
any species, plea-ses our minds by the immediate agency of the senses, 
as distinguished from that which is of service to that species in adapt- 
ing it to external conditions, is quite unaccounted for by the survival 
of the fittest, at least so far as wild and untamed species are con- 
cerned. Some evoluLionists would cut the knot by denying the evi- 
dence of beauty apart from fitness. Suitability, uimetry, conspicu- 
ousneds, and an imposing appearance, are, no doubt, desiderata which 
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nahiral selection may seize upon and secure, and these may incident- 
ally and necessarily involve that which is beautiful in our eyes. But 
after all these have been eliminated or satisfied, there yet remains ia 
a laige number of fipedes an element of beauty the oontemplation of 
whieb brings pleasure to all human beings, whether educated or tin* 
educated^ refined or nnrefined. This u especially the case throughont 
those large, numerously represented, and dominant cLisses tiiken from 
two separate sub-king<lon)8, and cdird insects and birds. Tliese two 
classes occupy a threat deal of the aiteiition of Mr Darwin. If we as- 
sume any evolutionary theory, and abjure the doctrine of final causes, 
all the varied beauty of butterflies and bomming^birds have but one 
probable expUmation, namely, tbat of sexual selection* To make 
even this explanation possiVde, we must assume a keen, discriminating 
aesthetic faculty in animals which in like in quality with our own, as 
that faculty is possessed by the most refined of our S[)ecie8. More- 
over, this faculty must be intimately connected with the sexual fi]t|H>- 
teTK'T in each species. Such a connection is, judging from analogy, 
not improbable. In forming an opinion how far the»e views aie cor- 
rect, it is important to isolate the operation of sexual selection from 
tbat of natural selection. Nature has throughout almost the whole 
animal kingdom afforded to us the means of isolation. For, as a 
general rule, the sexes in 8{)ecies are not absolutely alike, and often 
there is great difference between them. All sexual peculiaritifs 
therefore whirh cannot be explained on the principle of division of 
labour, throw light upon tlio cesthetic faculty of animals as a selective, 
and therefore by the theory, of a creative agency. Mr Darwin baa 
collected a vast mass of fiicte about sexual peculiarities, which being 
in no way connected with the sexual funetion, he calls Mcondarif 
gexttaJ. characters. Of course, sexual seoondar}' characters so limited 
point to a difference in the modification of the sexual desire by ses- 
thetic appetite in the two sexes. Generally speakiuL', the adorned 
sex is the male. Have, then, the females a great^-r ap[>reciation of 
beauty than their males? Mr Darwin thinks the ardour of the male 
destroys his discrimination. Some &ct8 produced, however, seem to 
run directly counter to this supposition. On all hands the peacock is 
considered the most splendid of birds, and the diffuence between the 
sexes in this species is carried to an extreme point. Yet^ one of 
Mr Darwin\s l>ost authenticated facts is, that the pea>hen differs from 
most birds h\ V>eing the ardent wooer. 

"One of tlie happieat and most satisfactory episodes in the book 
ia the account of the genesis of the eye-spot in the plumage of birds, 
and specially of that A the ball-and-socket omament in the secondary 
wing-feathers of the Argus pheasant. The treatment of this subject 
reminds us, by its clearness and beauty, of the author's treatises on 
coral islands and the fertilization of orohids. How simple a pheno- 
menon may fli-;close a world of interest and wonder when in the 
hands of a man of genius! It seems to us, however, that that won- 
derfully faithful re|)resentHation of a round ball lying in a hollow 
socket, expressed ou the ilat of the web of a feather, offers a a Lr iking 
example of the inadequacy of eitliet* natural or sexual selection to 
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explain mich phenomena. * Tliat these ornameiits,* says Mr Darwin, 
'shoiikl hav^e been formed throiigb the selection of many successive 
generations, not one of wliicli was originally intended to pioduce the 
ball-«ud-8ocket effect, seems ;is incredible as that one of Kaphael's 
Madonnas ehouM have been fonned by the seleotioiL of cJianee daubs 
of paint made hj a long saocesfticm of artists, not one of whom in- 
.tended to draw the haman figure.* Exactly so! We must attribute 
to the hen Argus pheasant the sstbetic powers of a Raphael in order 
to acconnt for tlie decorations of her mate, or, more properly, we 
must assign to a succession of multitudes of generations of birds a 
correctness of ajjpreciation of the draughtsman's art, such as is a rare 
excellence amou^^ men. This may be a fact, but if so, it opens up a 
new realm to our investigation." 

Some yery novel oonclusionB are incidentally arrived at in ike 
course of the main discussion, and yet if we do not reject the hypo- 
tiiesis of sexual selection altogether they appear quite legitimate. Tt 
would hardly have been supposes! that the stridulating organs of the 
male cicada, whose loud ingratitude for the boon of a silent wife 
disturbs the stillness of the Italian groves, were intended not to call 
the attention but to charm his mate. Beautiful as they are in their 
sweep and otmtonr one would yet hardly have supposed that the horns 
of deer and antelopes had an ornamental quite as much as a defensive 
function, or that, generally speaking, the arma of the males are 
employed so little in international and so much in civil warfare if 
these adjectives may be used for interspecific and internecine. Thnt 
the differences of the sexes should so little dej)end on what was 
complementary to the partnership and so much to tlie exegencies of a 
competition which is of no service to the tpecies, is a curious fact ; 
and that these differences should be due to some quite unexplained 
cause whose action admits of such an unlimited diversity both of 
d^ee and quality, is more curious still. To explain this last sentence 
it may be necessary to state that this tendency to secondary sexual 
differences, transmitted to one sex and not to the other, is, according 
to Mr Darwin, an ultimate law without which neithei natural nor 
sexual selection could conserve these differences, and yet a law which 
haa a different action in each species, graduating from a persistent 
xero to cases in which it is enormous. Thk enormous sexual difference 
is, further, not a like enormity. It may be in size, as in the case of 
some seals, or in colours, as in some butterflies, or in vooal power, as in 
birds, or in a thousand other ways. This view of the question gives 
rise to :i curious and somewhat subtle difference of opinion between 
the two great advocates of natural and s(!xual selection. Mr Wallace 
thinks that in the case of bplendid cock- birds who have plain hens, 
who sit on open nests, the tendency for botih sexes to betmie brilliant 
has been checked by natural selection. On the other hand, Mr Darwin 
thinks that secondary sexual splendour was from the first dev(doped 
only in the male and transmitted by him to his male offspring alone ; 
and in the converse case, where the female is also gay, natural selec- 
tion causes her to build a covered nest for protection, Mr Darwin 
grounds his views on the difficulty, if not the im|)0ssibility, of any kind 
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of selection establishing and (ieveloping a peculiarity and retjiiniiig it 
in one sex only, if this |>eculiaiity persistently reappeared in the 
ofikpring of both sexes, as it most certainly would do it' there were no 
other law to modify the law that like begets like with onlj minute 
and IbrtaitonB diflereneei. His view also derives sopiKtrt finm the 
greater likeness of the females to the young in the same s[>ecies, and 
their greater likeness to one another throughout many allied species, 
and in the case of birds with a doulHe moult, the retention of the 
character of their phimage by the females aud not bv the males. These 
considerations seem logically conclusive from the pi^mises, aud it is a 
matter of disappointment that Mr Wallace in the recent Edition of 
his work has not notioed them. Mr WaUaoe has, however, introduoed 
into the new Edition of his work a angular speculation with regaid 
to birds, which gives some support to the idea of sexual division of 
labour, which is the rival of sexual selection in the explanation of 
secondary sexual differences. This speculation is taken from IVIr 
llicliard Spmce, who thinks old bii'ds pair with young ones just as 
some Indians do, in order that there may be some experience in the 
ihmilj. 

It Is somewhat unfiirtanate tiiat the elahorate eriticism of Mr 
Darwin's hypothesis by Mr St George Mivart was published before 
these last volumes od nian*8 descent. Not that Mr Mivart would 

find much to retract after the perusal of them, but he would probably 
find much more to insert. His volume is certainly as g«x)d a com- 
]>endium of the difficulties of the Darwinian theory jis has yet 
ap|>eared, uidess we except the ai ticle in the North BriiU/i lieview 
for J une 1867 aud Mr Darwiu*8 works themselves. Mr Mivart seems 
to have had three objects in view in writing the book : 1. To eriticise 
the Darwinian hypothesis. 2. To establish an evolutionary hypo- 
thesis of his own. 3. To reconcile this hypothesiB with strictly 
orthodox views of religion The first object, however, is that wliich 
he has best snccr'eded in attaining. In the second he apj)ears to have 
failed, and the third is not much advanced by his method of ti-eat- 
ment. The endeavour to show that evolutionism was a cherished 
idea of the early Christian Fathers, and the outting of the knot by the 
dogma that whether the bodily form of man were derired from a 
lower one by any special Providence or not, "tlie soul of evevy 
individual man is absolutely ereated in the strict and primary sense 
of the word," withont defining what the soul is and what its powers 
arc, will I ardly siitisfy either scientific men or tin ologiaos. Mr 
Mivart' b special theory of evolution may be thus summarized. Evolu- 
tion proceeds from some internal force directed towards definite ends, 
and its process is by suddeu and distinet and not gradual changes. 
He adopts for his theory Mr Qalton*B simile of a spheroid whose 
sj^eroidity is due to the uiidtitude of planes which bound it^ which 
resting on a plane is in stable equilibrium aud remains so till some 
force causes it t<:> revolr^o oti an adjacent plane to tlmt on which it 
previously stood ; while ^Ir Darwin's theory must be represented by 
a perfect sphere in neutral equilibrium. Prof IJnmphry in his 
address on Physiology at ISottingliam (VoL 1. of this Jourttol,]^, 12) 
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bnfl filrendy suggested this f<taircfi8e progression of tlie transmntation 
of species by an analogy titken irom the inorganic Avorkl, wlierein the 
successive augmentation of the negative elt-meut in the vaiious oxides 
of uitrogen is made to apply to the succeHsion of species. Mr Mlvart 
however has prodttoed aoaroely any fftcts to support this theoiy, and 
has dealt vevy feeblj with the facts adduced. The instance of the 
sudden appearance of the blaek-shouhleTed peacock (Pavo nigri 
penuis) is the almost solitary instance quoted of an order of phe- 
nomena which would attract general attention. Inasmuch too, as 
tlip fixity of species as defined by the sterility of hybrids, is one of 
the objeetioiiij advanced by Mr Mivart against the Darwinian hy|K)- 
th^is, he was bound to show that the black-shouldered }>i^t<)ck was 
infei-tile with the ordinary kind, yet he has not done this. When we 
compare the few and scotiiared evidences in &Tour of abrupt tmnsmu- 
tation^ which have been fiir more ably snmmamed by Mr Darwin 
himself than the present author, with the almost unlimited evidence 
of the accumulation of minute and fortuitous variations to an almost 
unlimited extent, Mr Mivart's theory sinks into insignificance b^ide 
the rival theory he criticises. It is not me.mt that the Darwinian 
theory is necessarily the con'ect one in contradistinction to wliat may 
be called evolution by cascade, but the laboure of Mr Darwin in 
collecting facts in supi>ort of his theory have been enormous, and 
those of Mr Mivart in support of his theory almost nil. 

The specialty of the work then is its criticism of DarwinianiBin. 
This criticiem can however scarcely be called an assault either in 
maimer or fi>rcei It is rather a siege in which the whole encdnie it 
invested, but no practical breach has been made, or at least none 
which has been followed by an overwhelming onslaught. Like the 
Kobiu Hood of IvmUwe he has tried with his shafts every joint in 
the Norman annour of his Front de Boeuf, and with nearly a like 
result. His objections, though se]>arately well put, have for the 
mu&c paii; been urged before, and some of ihem seem to be ill-con- 
sidered and self-confiicting. Thus tiie hood of the cobra and the 
rattle of the rattlesnake are given as stru c tur es which natural selec- 
tion would not only not evolve bat would suppress as injurious to 
their possessors. These very objections have been stated by Mr 
Darwin himself and many after him, and a little thought might 
furnish a solution. Wlien we consider the habit of reptiles in general, 
and of snakes in particular, and remember that they are capable of 
rapid motion for a short time and within a short com pass only, and 
are slow and inert in the intermediate time, we think it by no means 
certain that the sound produced, which is more like a hiss than a 
rattle^ may not be a valuable aid to a predacious serpent. Creeping 
along in search of small animals which are hidden while at rest by 
similative colouring but visible at once when any motion is made, 
it every now and then emits a sound which at a distance is not very 
noticeable, but when near is very startling, and so attains its object; 
for the start of the quarry when within range of the rapid darting 
motion of its neck would reveal it without enabling it to esca))e. 
The hood of the cobra again, dilated at the moment of its striking, is 
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probably DO^ only a means of appaUiog ito foe, but also of abso- 
lutely preveutiug tliat foe from seizing the neck, which is just the 
fieiziire which would paralyze all the actions of the serpent. 

Mr Mivart inquires why tlie cuDii ln|i;\id is the only unp^ulate 
animal iu South Africa which has an eioiigateJ neck. The same 
conditions ought to have produced the same result in other species. 
On the other hand he points out very well and truthfully the simi- 
larity of straetnre of the production of the larynx tucacom the pharynx 
in the young kangaroo and the dolphin. Kow theae objections seem 
to neutralize one another, and both of them rather strengthen the 
hypothesis of natural selection; for adaptive characters are likely to 
appear in every species, but when they bring their owners into com- 
petition they be likely to V>e suppressed iu all save in that 
species where the most perfect adaptation is present, while when 
they do not do &o they will all be retained. Lonu' t^ecked inminants 
would be forestalled by the giraffe in South AlVica, but the dolphin 
and kangaroo are not competitors at all, and if they were they would 
not compete in this particular. 

Mr Mivart has also produced some numerical calculations to show 
the impiDlmbility of concurrent variations and the probability of 
Dumbera overbearing Blightly useful variations. In the first circulation 
we meet with the following equation, which will astound our mathe- 
maticians: — = ,n,v,oo = 1 -.^0 Mr A. Bennett, in his controverBy 

with Mr Wallace, antici{)ates Mr Mivait ; but in such calculations the 
stateniput of the case is everything, and in these iuHtances the state- 
menu can be shewn to be inexact. 

Notwiihatanding theae and similar ahortoomiDgs, The Genesis of 
Spedes is a very interesting book, and will be a standard contrihu- 
tion to this alluring study. Fui'ther inquiry into the origin of species 
is pressing the scientific world towards the conclusions that while the 
£ftcts of nature give evidence of evolution, and natural selection is a 
vera cama in tliat evolution, it is but one cause among many others, 
which causes for convenience sake may he called laws, but which are 
but the indications of the orderly procedure of a divine agent. All 
the facta are not only consistent with, but what might have been 
expected of the theory, otherwise suggested, of a Creator who seed 
the end while we only see the process ; who knows the means whm 
we only see the end to be desirable ; and who has left on that nature 
which is at once means and end the indelible mark of His own 
operation. 

N£Vii«LE Goodman, M.A., St Peter*s CJoUege, CSambridge. 



^ie Lumbal-gegend in Anaiomisch-Chirurjischei' Himicht, Von 

Prof. Lesshaft. Berlin, 187U. 

In this memoir, reprinted from Reichert u. dii Bois ReymorKTs Archh, 
Professor Lesshaft gives an excellent anatomical description of the 
coanectiona of the muscles and fasciae in the lumbar region. He 
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relates a nnmber of obeervationa made to ascertain the poaLtion of 

the colon, in connection with the performance of the operation of 
colotomy, and he appends a table of 92 oases in which that operation 
had be^ perlbrmed. 



ffandbueh der Lehirs von den Gew^m des Ment^m und der Thtere. 
Herausge^jeben Ton 8. Strickbr. IV. Lieferung. Leipzig, 
1870. 

The fourth part of this excellent manual of Microscopic Anatomy 
contains the following artidee: The Mammae, by C. Langer. The 
extei-nal male and female Organs of Generation, by R Klein. The 
Spinal Marrow, by J. Gorlach. The Brain of MammalB, by Th. Mey« 
nert. The Symimthetic Nenrous System, by S. Meyer. The Organ 
of Taste, by T. W. Engeliiiann. The conclusion of an article on the 
Serous Membranes, by E. Klein, and the commencement of one on 
the Organ of Hearing, by J. Kessel. Meynert's account ot the 
minut^e Anatomy of the Brain is of esj)ecial interest, an<l we liupe 
soon to have to welcome a translation of this iin|>ortaul monogiupli, 
from the pen of Mr Power, in the volnme about to be published by 
the Sydenham Society. 



Lonlre des PrinmteSy parcdlele anatmnique de V Homme et des Singes, 

Par M. Paul Broca, Paris, 1870. — Beitrage zrtr Anatomle des 
}hjlnhntp<ii IfuciscuSj und zn einer vergleirJifnden atuUor/iie drr 
Mii.^L >'lit der Ajfkn und des Menschen, Von Th. L, W, Bischoff. 
Municli, 1870. 

In these two mcmoi!*^5 the relations of Man to tho Anthropoid 
Apes, and the position which ought to be assigned to him in the 
classi6cation of the Mammalia, have been discuj^sed by two eminent 
anatomists, but with very different results, dn regards the conclusions 
to which they have arrived. M. Broca agrees with those zoologists 
who regard man as a member of the order of prinuUea, in which he 
forms a distinct fiMnily. like Pro£ Huxley, he considers that man 
differs less from the so-called quadra mana in general, and the anthro- 
poida in psrticular, than the apes do, one from the other. He com- 
pares man anatomically with the apes, and examines the osseous, 
muscular, vaseular, visceral and nervous systems. In his chapter on 
the nervous system, lie figures the brain of a male chimpanzee, in 
which in the left hemisphere the superior bridging convolution was 
very distinct, whilst in the right the second bridging convolution 
was also superfidaL In these points this brain closely corresponded 
with one, figured some years ago by the writer (Prae. Roy, Soe, Edin. 
19 Feb. 1866). Though he believes that but alight structural differ- 
ences exist between the corresponding organs of man and the anthro- 
poids, yet he a<lraits that, in the functions w^hich they perform, man is 
raised to a height far beyon^I that of the family of anthropoidis which 
most closely approaches him. 
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Professor Bischoif, thoagh mamly devoting Ms memmT to tbe 

consideration of Hylobaiea leueiscitSj more especially its muscular and 
cerebral anatomy, yet discusses also the general question of tlie com- 
parison between man and apes. He repeats here, what he believes 
he has proved in a previous ineinoir on the convolutions of the braiii 
(Anatomical Report^ iv. 157), that an uninterrupted series may be 
traced fstm, the lemur to the orang in th^ improvement of the convo- 
liiUcm^ bat that.between the brain of man and the orang there is a 
chasm, which cannot be filled up. His study of the moacular system 
haa now led him to the conclusion that, in the arrangement of the- 
muscles of mar! Rnd of the anthropoids, thorc rnc n;reMter differences than 
are found m the muscles of the ditferent turn i lies of the apes, and, as 
the anatomical structure of a muscle ought not to be considered apart 
from its physiological action, the apes stand much nearer to each 
other than the highest ape does to man. He follows out therefore, to 
some extent^ the line of argument which was pursued by the late 
Professor Goodsir in his Lectures "on the Dignity of the Human 
Body'," who whilst fully recognizing the importance of the study of 
morphology, yet vigoronsly coiitetHls that in all questions of y'eneral 
zoology and anthrt)poiogy the teleological aspects of the <^uestiou 
ought not to be overlooked. 

' AnaUmical Memoln, Vol. i* p. 207^ Edinburgh, 1868. 



Digitized by Google 
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By PROFEflsoft Turner'. 

OsTBOLOOT. — Wenael Oniber makes in SutkUn de VAcad, tinp. 
deB Se, d» JS^Feimhowrg^ Oct, Nov., Bee. 1870, se^enl eontrilmtKnie 
to tbe Osteology of thb Hand and Foot. In the right haud of a. 
man 11 carpal bones were found; the bones of the first row, the 
trapezium, the first and fifth metacarpals and all the phalanges, were 
normal: the trapezoid somewhat deformed; the os magmim sub- 
divided into three secondary bones, a superior, a radial and an 
uluai': the unciform possessed a radial surface somewhat different 
firom nonnal: a small bone was situated on the doisum of the ulnar 
border of the seoond metaoaipal: a minute nodule of bone was situ-, 
ated in the interoflseous ligament which connected the ulnar second-^ 
ary part of the os magnum with the superior secondary bone and the 
uncinate : the brachial surface was abnormal in the third and fourth 
inetacaii)al8. The carpal bones lay in three rows: the first normal: 
the second formed of trapezium, trapezoid, superior part of os mag- 
num, unciform: the third of epiphysis of second metacarpal, and 
radial and ulnar subdividons ox oe magnom. He describes also a 
seoond case of os intermedium, or cratrale, analogous to a bone seen 
in many quadrupeds, in the hand of a man. Also cases in whidi 
a persistent styloid epiphysis of the third metacarpal formed a ninth 
ctirpal bone, and a case in which this process was partially anchylosed 
with the third metacarpal. Also a case in which the carpal scaphoid, 
at one time subdivided into two secondaiy bones had become, by their 
union, a single bone. A similar case in which two secondary semi- 
lunar hemes bad united into a single bone. A case in which a per* 
eistent styloid ^iphysis of the third metacarpal had become anchy- 
losed with the OS magnum. A case in which the right tarsMl 
scaphoid from a boy, aet. 13, had its tuberosity in the form of an 
epiphysis, connecte<l with it by ciirtilagc. Other cases of secondary 
scaphoid and semihinar bones are described by W. Gruber in Rmchert 
u, JMi Bois Mmfnwnd^a Archiv, 1870, p. 490: on p. 494 a cuneiform, 
on the inferior sur£ace of wldch a furrow seemed to indicate its 
original sttbdiTision into two secondary portions: and on p. 499, a 
case in which a sesamoid bone was developed between the doraal 
surfitce of the ulnar angle of the unciform and the fifth metacarpal, 
acjjoining the insertion of the tendon of the extensor carpi uluaris. 
- Messrs. Pye-Smith, ITowse and Davies-CoUey {Gui/s Hosplfnl 
Reports^ 1870) record a case wheie an extra sesamoid bone was deve- 
loped ill tiie yktuyid liyanmU of the index at the junction of the first 
phalanx wiih the metacarpal bone: a case of hi/wrcathn of the ifiird 
2^ e09Ud oart&age: a cam iff mHimnnt <mt^fiaai¥m the stylohyoid 

^ To assist in making this Beport more oomplete, Professor Tomer will be 
glad to leoci? e separate copies ol origfaial aununzs and otbsr oombOmtions to 
Anatomy 
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ligameiU: a cam where ^6 veriebrai groove on the poaierior arcli of 
the eUlas was oonverted into tkjaramen: and, what is moat impoi-tant, 
a case of additional dorsi lumbar vertebra. This bone had the 

charac(ers of a himbar- vertebra, with a Inmo attaclied to ifs left side 
by a Bviiuvial joint three-fourths as long as tlie last hb, flat li'om 
before baekwaids and tapering, but nob curved: no superior trans- 
veise prucobs, but a pair ui inferior, in a iiue with thot»e of the suc- 
ceeding five normal lumbar Tertebm. Then came four anehjlosed and 
one separate sacral yertebra and, lastly, the cocoyx. An additional 
pair of small nerves which joined the sacral plexns was placed 
between the last moveable vertebra and the sacrum. Tn a paper 

on ARTIFICIAL DEFORMITY of the FeET of CHINESE WoMEN {ArchlV. 

fur Anthropologie, 1870,) H. Welcker describes and ligures the changes 

which occur iu their osteological Htnicture. In P. R. S., London, 

March 16, 1871, G. W. Calleoder gives in abstract his observathms 
on the formation of some of the 8UB>azial abghes in Man. He 
deseribea those which grow into the cervical region in that period 
of their giowth which lies between the fifth and twelfth weeks of 
f<Btal life ; he terms these the fourth or lingual, the fifth or hyoid, 
the sixth or laryngeal, and the seventh or exoccipital. The hist he 
states grows from the basi and exoccipital cartilage r^ions and ends 
in two ])rocesse.s, the clavicle and scapula. 

Connective Substanc es — W. Flemming describes in Schultzea 
ArchiVy VII. 32, the DKVELorMENT of the fat-ceij^ in the connective 
tissue, and their mode of degeneration. OUiervatious ou the struc- 
ture of the connective tissue itself are also given. 

Myology. — Messrs. Pye-Smith, Howse and l")avies Oolley recoixl 
{Guys Hospital Reports, 187G) the following Mi scnLAR variations. 
A subdivitiion of the tracJitth-iiLastoid into a pai'l superficial to and a 
part deeper than the occipital arteiy : a snbdivision of the levator 
aeapulcBf which blended with the serratna magnus: a flat muscle 
between tJie external and wtemal obliquej extending from the cartilage 
of 12th rib to iliac ci*est: an additwiicd stylo-hymd muscle: a pelro- 
pharynfjeal'Vmsch from petrous bone to wall ot jjharynx, where it 
blended with middle constrictor : an additional posterior belly to the 
8temo-th^/roid. A ca.se in which the thyro-hyoid was aJjgent and sterno- 
thyroid was prolonged to hyoid boue : a muiscular slip from thepecto- 
lalis major to the oapeule of the shoulder-joint, the tensor ariieuH 
humeri of Gmber : three cases of a starTudis muscle, all unqrmme- 
trical : two of a supra^oatalis anterior {ret^us thoracis) ; a &8ciculu8 
from third rib to scalenus medius : a coraco-clavicuiaris from the apex 
of the coracoid process to the under surface of the clavicle, it stood 
in the place of the subclavius : and a nuuiber of variations in the 
mmicles of the upper and lower limbs. Wenzel Oi-uber communi- 
cates (i/^wi. de I' Acad. Imp. des iSc. de St Peter sb.^ 1870) an account 
of the XU8CULUB ANCONEUS QUINTU8 in man. He employs, as is 
sometimes done by the German anatomists, the tonne awsoneue 
pri7)ius, secunduSf and tertins, to express the three well-known hetMte 
of the triceps extensor cubiti ; he speaks of the accessory portion^. 



Digitized by Google 



REPORT ON THE PROGRESS OF ANATOMY. 377 



which arises from the epi-condyle and above that from the liunienisr 
as anconeus c^uaitusj lie theu Uesciibes a very unutiiial fasciculus, 
which he has only seen in two oases, as an aueonens qninlus. This 
&8cicttlus arose in both instances from the aatorior surfaee 
tlie tendon, of the latissimus dorsi, and in one, in addition, from the 
infra-glenoid tubercle of the scapula : it passed down the arm to end, 
in one case, in the muscular part of the long liead, in the other, 
at the inner bonier of tlic long head at its junction with tlte inner 
head of the triceps. He coiisitiers the quintus to corrf's[)ond with a 
subdivision of the extensor cubiti found in many quadrupeds. He 
giyes the name cmconetis sextua to the mosde formerly described bj 
him as epUro^Uetho/neonmu {Report, ii. p. 166). 

Ht ood-vascular System. ^ — A memoir on the development of the 
SEPTUM AURiCULARU.M coHDfS, by Julius Aniold, is in VircJlOl(}8 
ArckiVj LI. 220. This septum is composed of a ^^w?** camosa and a 
pars Tiieuibrcmacea. The former arises at the beginning of the third 
month as a muscular cresoentie fold from the anterior wall of the 
auricle; the upper, shorter horn, eru$ eamasum sup,, extends back- 
wards along the upper wall of the auricle ; the lower longer horn, 
crus carnosum inf.^ along the base of the fully developed ventricular 
septum. Those sf ruetnres increase in size so that at the end of the 
sixth month tlie anterior halves of th(! two ventricles are completely 
separated from each other, whilst posteriorly they freely communi- 
cate. The pais membranacea arises in the form of a crescentic fold 
in the left wall of the inferior cava. It lies originally to the left of 
the pars camosa and lies obliquely in the left auricle. It is at first 
Tery shallow, but grows deeper and sends a sujierior crus along the 
upper wall, an iuferior within the area of the left auricle. The psirs 
membranacea grows forwards towards the ]»ar.s carnosa, and their 
reit|)ective crura cross eaeli other above and below ; then the free 
borders of the central portions of each part approach and more or 
less cross, so that the firee edge of the pars membranacea lies forward 
in the lefb auricle^ that of the pars camosa backwards in the right, 
A lateral approximation of tlit^ nn mbmnous to the fleshy part then 
occurs, and at the same time the former becomes more perpendicular. 
Along with this change in the position of the pai>? nienibn\nacpa f<e[>ti 
the place of opening of the inferioi- cava clianges;, for whilst originally 
it opens into the lett auricle, later on it ends euti)cly in the right. 
The paper concludes with an elaborate analysis of the viu'ious modifi- 
catious in the form and arrangement of th»j aniicular septum which 

have been seen in man. ^Messni Pye-Smith, Howse and Daviee- 

Colley record in Qwifi HoapUal Reports, 1870, the following varia- 
tions IN THE Arteries: two cases, where the four great arteries 
arose directly from the traTisverse part of the arch, tlie iv'ffht subcla- 
vian being the last branch, proceeding from the desceiuliiig part of 
the arch and parsing between the oesophagus and spine to reach its 
usual position: a case where the absence of a facial artery was 
replaced by a large anterior branch of internal maxilkry, which 
passed forward from under the masseter, and by the infm<orbital 

VOL. V. 25 
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artery : yariouti moilKicationB in the arrang^eut uf the arteries of 
the upper and lower limbs, in one of whidi a large obturator supplied 
the place of the left internal ciroomflez artei7.<^— Wenzel Graber 
describes (Rei^«rt u. du Bois Bei/mon4*9 AreaWflSlO; 484) a ease 
in which tiie dorsal part of the left radial artery extended a« 
a BubcutaneouR vessel from the lower end of the forearm to the space 
between the iirst and- second metacarpal bones. 

Nebvodb Ststek— H. Meyer iMords two fonns of vabiatioiis 
m THE ABBAKOBMBNT OF IVertes {Reu^eH u. du JBott BeymowPs 

Archivy 1870, 395). In one tiie long-Raphenous nerve ended imme- 
diately below the knee in bi-<iiiches to the skin, whilst a Inunch from 
the tibial nen^e supplied tlio skin lower down the inner side of the 

limb. In the other the obtm*iitor nerve had two root^ In the 

same Archiv, ]k 501, W. Gruber relates his rnqnirips into the braneh 
or branchen of Communication between the MEDiAii a>d Ulnah 
Kbktbb in the £n»anB of nuw and mammab* The connection was 
found at the upper part situated between the superficial and deep 
flezon of the fingenk-*— Hessie Pye-Smith, Howse and Davies-Ck>lley 
report on Nerve variations seen in the Guy's Hospital dissecting 
room {Re})orts, 1870). The most important are the follo^viro" : The 
laclit viiial instead of the nasal supplied the long root to the ophtiialmic 
gangliuii ; a branch from descentlens noni to sternal head of stern o- 
mastoid ; nerve to seiiutus magnua formed by iHuucliea from iifth, 
sixth, and seventh cervical nerves; a branch between tbe ulnar nerve 
and anterior inteKwseous of median. 

P. Budanowaki contributes to Vvr€hovf9>AriMvy lii. 193, a papsr 
on the Structure op the Axial Cylinder in the Spinal Nerves. 
He considers that he has proved the presence of special tubes in 
the form of the axial cylinder in the interior of the primitive nerve- 
tubes. Beldyrew of Kasaix relates {Schultze*8 Archiv^ vii. 166) 

some observations on the mode of termination of the Nerves in 
THE IiABWOBAb-Muoous MEHBRAXBy also ou the- distribution of the 
blood and lympli-veigaelsj 

Eye-Ball.— Fr, Alerkel communicates to R^irjtprf ?/. fJ}! Bois 
RdjmomPs Archiv, 1870, 642, a paper on the ba< illahv lavish op 
THU Ki-iiisA. He considers it to he proved by the observuiious of 
various obBei;ven that^ in the different dasaes of vertebrata, the rods 
and cones are subdivided into an outer and an inner segment^.that 
the outer segments have transverse markings which indicate a sab- 
division into small round discs, which form a reflecting apparatus 
serving for the concentration of the light. In the substance of the 
inner segments, in many animals^ lens-bke bodies also occur,. and in 
the elements of the outer granular layer is to be found a reflecting 
apparatus in the form of biconcave and biconvex lenses. His own 
observations are eepedally directed to the determination of. the pre- 
sence or absence of an investing membrane for the outer segments of 
the laige rods of the amphibia, and the nature of the delicate threads 
in the retina considered by Schultn to be nesve fibrillni. He had no 
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difficulty in ^^ing the longitttdiual markings on the rods, also their 
gubdivision into thiu discs, but wdB unable to dt-nionstrate with cer- 
tainty the presence of a membrane on the outer segments, though 
the inner s^^ents vere undoubtedly invested by a membrane. He 
agrees with Schultae's description of tbe cones in the frog and triten 
(ReportSy ii. 1G8); but he does not coincide with him in regarding the 
delicHte thretida^ ^ther sb the endin^^'s of uerv^ or as oontinaona 
with the outer segments of the rods, but that they pass up between 
the ail)H<f>nt segments, and throii^jli their presence occasion the 
longitudinal markings t»r Cannd'n iniy, as he tfrnia it, which thoso 

ro<l.s exliibit. E. Landolt rtconls {ISchvItz' S Archiv. vu. 81) 

his obiiervrttions on the Retina of t k Fkou, Salamander, and 
l^tlTOK. He agrees with those observers who have recognised the 
presence of an investing envelope for the rods and cones. In the 
outer segments of the rods he has Keen a longitudinal stripiug similar 
to that described by Max Schultze, and c\en more frequently the 
transferase markings in these segments. The lens-like bodies he has 
also found in all the rod ^ aiul cones of these animals. Like Merkel 
he considers th*^ support m-^ tissue (iitnizgewebt) to be of the nature of 
connective iL-jsue, and not nerve hbrillse. 

Glands. — W. Ehstein records observations on the structure and 
function of the so-named Mucous Glands of the Stomach {Schultzt^s 
Archiv, VI. 515). He describes their different conditioTis iti the fictive 
and inactive state, from which it would appear that during digCBtion 
the gland-cells are much richer in albumen, and that at this time the 
material collected iu the lumen of the glaud is characterized by a 

peculiar riehness in albuminous subatappes. ^In a paper on the 

Graahan Foixiolbb of the Human Ovary, K. R Slavjanskj de- 
scribes ( Vir^ou^t ArMf, M. 470) the primordial follicles of the ovaiy, 
the ripe graafian follicles and the trandtional forms between the two, 
the degeneration of the graafian vesicles without rupture and dis- 
charge of the ovum, the formation of the corpus luteura, and fatty, 
colloid and sclerotic changes in the parenchyma and wall of the 

follicle. In his Archiv. fur Fhi/s. iv. 50, E. PHiiger energetically 

defends his observations on the Termination of the Nerves in the 
ACINOUS glands AND IN THE LivEB, from the attacks to which they 
have been subjected. He gives many good reasons for considering 
the objects which he has described to be nerve*fibreSy and not^ as his 
opponents have insinnated, capillaries mucoue threisule, or liquefied 

■ 

Spleen. — ^H. B. Silvester, from an investigpition of the latenl 
homologies of the liver, stomadl^ and intestinal canal, con&iders that 
he has discovered the Nature of the Spleen. {PampJdety London, 

1870.) The absence of bilateral .symmetry iu the liver, and also in 
the Rpleen ; their symmetrical sitn;ition with respect to each other; 
their being .supplied by a correspouding trunk from the aorta, to- 
gether with the want oi" symmetry in that portion of the abdominal 
viscera with which the liver is connected, all coufii-m, he says, the 
ofanion that the spleen is synun^oal with the liver, and not a mesial 

25—2 
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ovgan. He re^i'ds tbc liver as an organ similar to the spleen, com- 
bined with a biliary appai-atus ; when the spleen is experimentally 
remoTed, the liver can perform its function. He supposes that the 
absence of a biliary uppamtud ou the left side in connection with the 
spleen is duo to the ii(Mi-4evek>|>meiit of the small Inteetine on the 
left side; the small intestine which is developed he regaide as a right 
lutestinei the appendix Termiformis being the only representatiye of 
the left small intestine; He coneludes that the spleen is a sangui- 
ferous gland; the left lateral homologue of a portion of the liver; 
the liver being a combination of n sanguiferous gland, and a biliary 
apparatus. — -^l^. Ivvber, in a paper in Sehultzes Arrhiv, vi. 540, On 
the Stkuctlke uf the Spleen states that the capillary terminations 
of the arteries open directly at either right or acute angles into ike 
eommencement of the veins. Sometimes it is posnble to fill the ter- 
minal twigs of the arteries by injecting from the TeiDS, without 
having cauied extravasation. In iiijectiDg from the arteries the ma- 
terial passes eaailjr from arteries to veins, without oceasioDing rop- 
tnre of their walls, but the larger portion of the veins has never 
been injected in this manner. The blood moves through the spleen 
only in passages with walls ; the exit of corpuscles from them into 
the tissue is to be regarded as a pathological appearance. 

MiiJOBMATi02i& — ^In the PaMtogical TmnMCfwnBy xxi. 78^ are 
reoorded cases of MAUPOBHATioir of Hbabt; T. R Peacock reoords 
two : in one the pulmonary orifice was contracted, and the aorta arose 

equally from both ventricles; in the other, with contraction of the pul- 
monary orifice, the aorta arose from the ri^rht, but communicated with 
the left ventricle by an aperture in the septnm. In a case by H. 
Senij)le, with a patent foramen ovale and imperfect ventricular sep- 
tum, the trunk of the pulmonary artery was shrivelled, and its ventri- 
eular orifice ooduded ; the aorta was given ofi* from the right ventricle, 
and the blood Ibnnd its way into the right and left pulmonary arte- 
ries through a patent ductus arteriosus. T. R Peacock also relates 
the case of a girl set. 15, where the aoi*ta arose from both ventridei^ 
but where the infundibular part of the right ventricle^ which gives 
origin to the pulmonary artery, w!»s" almost entirely separated from 
the general sinus of the ventricle. Here nlso a reference in ay be 
made to two well marked cases of deficiency in the auricular septum 

recorded by W. W. Wagstaffe in Path. Trans, xix. In Virchovfa 

ArekiVf u. 313, W. Mauz describes the condition of the Eye in the 
ANEjrcKPHALOUS F(ETU8; and in the same volume, A. Heller relates a 
case of STfticTUBB of thb Pulhonabt Abtert, and one of impbrfbct 
Development of the Right Lobe of the Livbh. P. H. Pye- 
Smith discusses {Gu-ifa Hoapiial JteportSy 1870) the connection of left- 
handedkess with trans[>osition of the viscera and other supposed 
anatomical causes. He couchidea that it is not to be attributed to 
a transposition of the viscera, or even to the trans]>osition of the 
origin of the light subclavian artery to the left side of the aortic 
ardi, but that it may be rt^rded as a more or less complete rever- 
sion of a condition which has now died out; and that the equal use 
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of both hands is a similar reversion to the primitive ambidextral 
condition, of which right- and left-haudedueas were both modi£oar 

tiooB. John Chiene (Pamphlet^ Edinburgh, 1870) describes a oaM 

of iNTBmNAL MALPOflinov, sceu in tiM Binectiiig Booms of iIm Uni- 
▼ereitj of Edinburgh, in which the tnbe of the amall intettine peaied 
in front a/ the superior mesentorie artery, bo that its coils lay to the 
left. The great intestine laj entirely to the right of the mesisl 
plane. From the ceoum in the right iliac region the colon ran up- 
wards to the under sui-face of the liver (1); it then suddenly turned 
downwards and forwards to reach the sacral promontory (2), when it 
again sharply turne<l upwards to the right hypochondrium (3), and 
then, beudiiig downwards, patiised in front of the right kidney (4), and 
crossed from right to left in fiont of the upper port of the ssoram 




sr. stomach. D. duodenmu. P. pancreas. «. nt. snperior mesentorie artery. 
6. 2>. gastro-duodenal arteiy. e. m. e<diea media, e. f. eoliea sinistea. c. d. 
eolieadnln. (. iik Inledor mssoitaio idaiy. il.aaarto. 

to form the sigmoid flexure and rectum. The parts of the colon 
mariced 1, 2, 3 were firmly connected together, and to the right side 
of the bodies of the lumbar vertebrae, by a meso-colon 6 inches wide 
inferiorly, but which narrowed considerably as it ascended. The 
eoion infirV4>i^ 4 iras situated behind the peiitoneam lining the right 
lumbar region. The omentom had no connection with the great in- 
testine. 'Stoileo-colic, light oolic and middle coUc arteries wave 
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rudimentary; the left colic crossed from leR to riglit. Thu author 
thinks that at one time the portions of the colon marked 1, 2, and 3 * 
liad eacii been inveated by ita own meso-oolou, the rix layers of whiek 
had ultimately become adherent to each other, and he regards the 

case as one in which there was a near approach to the primaty con- 
dition in which the intestinal tube is joined to the spine by a conti- 
nuous double fold of peritoneum; the flpvelopment of a mesocolon to 
those parts of the gut, which usually form the ascending and trans- 
vei sr: divLsioHS of the colon, is ill favour of the view that the omentum 

and transverse medo-colou are originally distinct structures. P. H. 

Pye-Smith records and figures a case of Rbibo-peritokeal Hernia 
{6uy*8 ffofpUal It^porU^ 1870), where 3 feet of the jejonnm were con- 
tained in a laige sac, which communicated by an opening to the left 
of the spine^ between it and the descending colon, and bounded hj 
the inferior mesenteric artery and its left colic branch. The sac wia 
not outside the peritoneum, but was lined continuously by serous 
membrane. This case resenil>le8 one described by John Chiene in 
this Journal^ May 18G8, and rather deserves to be called intra^perito- 

mal hernia (as was done by that observer), than retro-peritotieaL 

Wenzel Gruber relates in BuUetim de VAcad, Imp, de St Pelersb., Sept. 
and Oct 1870, cascB of PoLTBAorrusii and Sysdaocyusil His papen 

oontain an analysis of the literatore of this branch of teratology. 

O. L. Heppner contributes (Reu^Mi und da Boia SeymaneTa Arekw^ 
1870, ^79) an account of a case of tbue Hebmaphboditibu in the 
human subject, in which both ovaries and teatidee were situated be- 
tween the layers of the broad ligaments. 

Comparative Anatomy and Morpholoqy. 

Yebtebrata. To the Proc. Zool. Soe, 1870, J. Marie contri- 
butes the following memoirs. May 26, Notes on the Anatomy of the 
Pronobuck. Its characters are very anomalous, in its hoofe it is allied 
to the gimffe, in its hair to the sheep, in its horns to the deer, in 
the possession of a sub-auricular skin-gland to the goat, in the pre- 
sence of a gall-bladder t-o the bovitUe. It may perhaps be the type 
of a new &,mily of ivuminants. June 9, Un the Saiga A^ixELOPE. 
lake the Proogbuok it is difficult to fix its exact place amongst the 
Bnminants. <*To all intents and purposes it may be regarded as an 
Antilopine sheep, not absolutely a sheepy but an oflGshoot derivative 
of the genus gazella rather than of the ovine antelopes* JfmarhtBdus.** 

J une 23, a case of variation in the horns op Cervus eldi, and on 

the same date an account of the mode of Progression op Phoca 

Groe3tlandica with notes on its anatomy. In Tram. Zool. Soc. 

1870, W. H. Flower describes the skeleton of Delphinus sinensis, 

the Chinese white Dolphin. In xxvi., 197, 1870 of Trails. Roy. 

Soe, Edinbnigh is an account by W. Turner of the Anatomt of 
BALANOFmuk Sibhaldii. The description is dram np £rom a 
female with its fcBtus stnmded at Longniddry in 1869» and em- 
braces an account of the external form and dimensioni^ colour^ akiii 
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and blubber, baleen, organs of alimcutation, circulation, respiration, 
and ^en i to-urinary system Tho bnlr eri is very fully described, the 
arraiii;i'iiienfc of the coruitied epithelium of the Indeen plat^^s into 
tubular aud curticul lamella?, the relation to each of thejse gn»uj*.s of 
epithelial eelk, of va^iculur papilla}, and the preseuee of vascular 
papilltt within the iutermediate aubetanoe is pointed oat, and the 
oouclusioa is drawn that the hoinologue of the baleen k io be looked 
for in the ▼aacolar folda of mucous membrane situated on the palate 
of ao many of the mammalia. The aorta gives origin from the trane- 
verse part of the arch to a brachio-cephalic, a left carotid and a 
left subcla'^'ian ai-tery. In coTi!i*»rtion with the Tiiosenteric attach- 
ment of the gilt is a reniarkal»l(' tnbe. oontuimng numerous dia- 
phragms, aud consisting ut an aiteiiiatiug sciius of dilatations and 
constrictions, which give it a beaded apjiearance. Frouj this tube 
arise the arteries which supply the walls of the Intestine. This 
tube iB in «U probability a remarkable modifioaiion of the mesenteric 
arterial system, which, for the intestine, serves the same office tiiat 
the lete mirabile does for the brain and spinal cord, to affoxd a 
mechanical arrangement by means of whieh the pressure from the 
ehistic recoil of the arterial wall may be distriVtuted and regulated 
T>efore the blood enters the slender arteries within the wall of the 
iniestine. Tlie larynx with its curious pouch are also described, 
and it is stated that though there are no true vocal cords, yet 
that the posterior horns of the arytenoid cartilctges united by the 
transvetse ligament are so sitnated that they can be approximated 
and divaricated, and possibly act the part of vocal coids. The 
^emoir ends with a comparison of this animal with other finuos, 
and the conclusion is drawn that the following should be referred to 
the j?. Sibbaldii; the North Berwick whale described by Knox, 
the Hull and Utrecht skeletons, the Gotlienbui^ whale, St^-ypi- 
rey*r, Longniddry whale, and, in all probability, the Ontend 
whale and the '•bakeiia tiipiiiuiH quae maxillam iuferiorem rotuu- 
dam et superiore multo latiorem habuit" described by Sibbald.^— - 
W. Tuner also communicates to the Koyai Society, Edinburgh, 
{ProeeeeHnffs 6 Feb. 1871,) a notice of a jS^ierm Wkah killed at 
Oban in 1829, and he refers to seven other well authenticated 
cnsps in which the ftperm whale had been captured on the coast 

of Scotland. W. Turner read to the Royal Soc. Edinb. {Proceed- 

ingSy April 3, 1871) an account of the dissection of the gravid 
UTERUS and the arrangement of the Foetal Membranes in Oroa 
Gladiator. The paper contains a description of the uterus and 
appendages, of the icetal membranes, of the position aud geneial 
form.<^ the'f<Btu8, and a comparison of its placentation with that of 
other mammals posBeasiiig the difTosed form of placenta. The struc- 
ture of the uterine mncous membrane, its subdivision into a gland 
layer and a crypt layer, the relations of the glands to the crypts, the 
structure of both, the arrangement of the vessels in connection with 
them, and the much greater vascularity of the crypts than the glnnrh, 
are especially pointed out. The chorion, though with dillused villi, 
possessed not only a small bare Fpot at each pole, but a third laiger 
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one opposite tlio os uteri internum, the non-villous portions corrft- 
qwnded therefore to the three Qterine opeuiugs. The arraiigemeat 
aod stmcture of the villi, the relations of the vessels to them and to 
the chorion generally were pointed out; the jdexus of capillaries 
within the villi becomes continuous with a capillary network situated 
imm iHately Ijcneath the intervillous part of the clmrion; this plexus 
is Itriurd sub-choriuiiic, and from it the vein arises. Hence the 
Wood in its passage fiDrn the terminal twigs of the umbilical artery 
to the rootletB of the vein flows thiough a complicated capillary 
system, one subdivision of which lies within the villi, the other 
between their bases. The inlra-villous plexus would lie in relation 
to the system of capillaries lying in the walls of the uterine cryptSj 
whilst the sub-chorionic would be in relation to the capillaries 
situated beneath tlio plane of the general uterine mucous surface. 
The amnion foimeil a eontiuuous bag from one horn of the chorit)n 
to the other, but did not reach the poles of the latter. In the left 
horn, which ecmtained the fbtus, it was only two inches, in the right 
nine inches from the end of the chorion ; its free sur&ce was studded 
with small pedunculated corpuscles. The allantois was not so extensive 
as the amnion. The ui-achus expanded into a large funnel-shaped 
sac, which lilfiircated wlien it reaclieil the chorion and forme<l a nght 
and left c\ liii<lrical horn; tlie lelt reached to seven inches from tlie left 

pole of the clioiiuu, the riii^ht to 21 inches fiuin the rij^ht ]Kile. 

lleference may also be made to J. Muiie's description of llisso's 

Grampus in the last number of this J<mmal,*—Jjx Bekhert u. ickt 
£018 Meymond^9 Archive 1870, 525, F. Krauss gives a detailed de- 
scription <3f tln3 Osteology of Halioorb Dugono. In Vidensl-. 

iSefsk. Skr. 5 Raekke^ 9 Bd. I. nine plates, prepared by the late Frofl 
Eschricht, in illustration of llic Anatomy of the Cetacea, have been 
publiirlied under the editorial snperintendeiice of J. Reinhardt. These 
plates illustrate points in the anatomy of Buhtna japonlca and mys- 
ticetuSf J J cyajjtera boopSf Hyperoodmi latifrons and rostratus^ Dtlphirv- 

aptenia leueasajid Ffioeana comimmu. An elaborate and beautifully 

Ulustrated memoir, by R. Owen, on DiPSOTODOV austbaub, is in PAtl 
Trans, 1870 ; and in Trans. Zool. Soc. 1870, are two memoirs on Dinok* 

NIS. A. Nuhn describes [RelchHrt u. da Bols Reymond^s Archiv, 

1870, 333) the fojims of the Stomach in rm: Vehtebkata. In 
connection with differences in size and form tlie following points are 
to be considered : the amount required for nutrition ; the digestibility 
and quantily of the nutritive material; the form and size of the 
cavity of the body in which the stomach is situated; arrangements 
which increase the action of the gastric juice, on the nutritive mate* 
rials; the assumption by the stomach of fuuetions which it is 
customary for other organs to perform, as in birds, whei-e the stomach 

u also a masticatory appamtus. To lieidiert u. du Bois Reyntond^s 

ArcJiiv, 1870, 437, K. Himstedt contributes an account of some 
peculiarities in the Chamal Bones of Lepus, with observations on 
the oigan of hearing.— ^An elaborate memoir on the Stbuctube 
OF THE WiNQ OF THE Bat, by Job. Schobl, is in Sehulize^B Arckw, 
Yii. 1. The layers of the skui, the hairs and their glands the 
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elastic bands, the transvci-soly striped rmi soles, the blood>V68SelBy 
nerves and terminal btxlies are carefully descni)ed. 

J, B. Pettigrew comuiuuicates to iVoc. Uoy. Soc. Ediiib. Jaa. 16, 
1871, an abstract of a memoir Ok thb Fhtsiologt or Wings. The 
wing is a screw structmally and fiinotionaUy ; the blur or impression 
produced on the eye by the rapidly oscillating wing is twisted on itself 
' and resembles the blade of an ordinary screw propeller. The twisted 
configuration of the wing and its screwing action are due to the 
presence of fiij^ure of 8 looped curres on its anterior and posterior 
margins. If the wing is in one }»ieco it is made to vibrate figure of 
8 fashion in a more or less horizontal direction ; it attacks the air by 
a series of zigzags. If the wing is in more than one piece it is made 
to oscillate in a more or less vertical direction. The wing is closed 
and its area diminished during the np stroke, expressly to avoid the 
resistance of the air. The wing can produce artificial currents and 
utilise and avoid natural currents : the down and up strokes form 
one continuous act, and neither is coni{)iete without the other. The 
wing balances the body, in consequence of its travelling at such 
a speed as enables it to convert the area mapped out by its vibrations 
into what is practically a solid basis of support. The wing, whether 
in one or many pieces, rotates on two centres, the one corresponding 
to the root of the wing (short axis), the otber to the anterior niiirgin 
(long axis). Weight is necessary to the flight of the insect, bat, and 
bird. In aerial flight the under or concave surface of the wing is 
applied from above; in snb-aqnatic flight from below. Weight con- 
tributes to horizontal flight, for a flying animal when it drops from 
a height with expanded motionless wings falls downwsida and for- 
wards, the wings converting the vertical &1I partly into forward 
travel. ThA author enters at length into the consideration of the 
principles on which artificial wings should be constructed.— -Hugo 
Mairnus sn'ves in Siebold und KoUiker^s Zeitsch. xxi. 1 a memoir on 

the structure t)f the Osseous Cranii'm of Birds. ^To Jenaische 

ZeiUch. vr. I'art 2, Carl Gegenbaur contnlmtes a memoii- on the 
I^£L¥iS OF BiitDs. In the first place he desciibes tiiti form of the 
pelvis in diffivent birds. Then he ocHnparea tiie varioos portions of 
the pelvis in the different classes of veitebrata, and determines which 
are to be regarded as sacral vertebra^ not Ofoly by a consideration of 
the form <tf the bones, but from the arrangement of the spinal nerves. 
In employing the armngement of the nerves as an aid in the deter- 
mination of the morphology of the bones he is catrryiug out that 
principle wliich Jolm Goodsir had previously employed (Ajiatomical 
Memoirs, ii.) in the deturmiuatiou oi tiie morphological constitution 
of the limbs and other parts of the body. He shows that in reptiles 
(crocodiles) the sacral ribs are fixed to the body and transverse pro- 
cess of the vertebrae by their proximal ends ; the distal end carries 
the ilium. In birds the proximal ends of the sacral ribs are fixed 
to the vertebral body; the distal end is united with tliat of the 
tninHver.'se process, the two together supporting the ilium. The 
foramen transver.sanum is between the rib and transverse process. 
In mammals (man) the proximal end of tlie sacitd rib is united to 
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the vertebral body and arcb ; the end of the rib alone goes to the 
ilium. In comparing fhe ilium of birds with thut of mammal^^ he 
shows that the homologue of the crista ilii is the hiuder border of 
the post-acetabiiUr portion of the pelvis in })ink; the ptre-acetabnlar 
part JL.S uiJtliing but an outgrowth forwards of that part of the bone. 

^R. O. Cunningham in Froc. ZocL Soe, May 12, 1870, records 

flome observations on the Avatomt of Kikgfisherb. In Ceryle 
tteUaia he found that the biventer cervioisiinuscle was united to its 
fellow by a narrow but strong transverse tendon, and that, in addi- 
tion, a strong membrano-tendinous junction connected them togeth^ 
at their insertion into the occiput. Similar connecting bands wf»rf 

not found in Alcedo ispida and Dacelo ffiyas. St George Mivart 

contributes to Proc. Zool. Soc. April 28, 1870, au account of the 

Axial Skeleton of Urodela. George Gulliver again directs 

attention (Proc. Zool. Soc. May 12, 1870) to the importance of the 
study of the musculab shbath of the CEsophagcb in connection 

with the chissification of the vertebrata. W. K. Park^ comma- 

nicates (P. R. S. Lond. Jan. 19, 1871) an abstract of a memoir on 
the Stbucture and Development of the Skull of the Common Frog. 
He concludes that the skull of the adult is composed of: 1st, its 
own proper membranous sac; 2nd, of a posterior part which is 
a continuation, in an unse!?mented form, of the vertebml column; 
3rd, of laminaB which grow upwards from the first pair of facial 
arches, and which enclose the fore- part of the membranous sac, juat 
as the investing mass of the cranial part of the noto-diovd inTcsta 
the hinder-part ; 4th, the ear sacs and -the olfiuitory labyrinlh become 
inextricably combined with the outer case of the bi-ain; 5th, the 
subcutaneous tissue of the scalp becomes ossified in certain definite 
patches, which are the cranial roof-bones. The proper facial bars 
are: 1st pair, trabeculfe; 2nd pair, mandibular arch; 3rd pair, 
hyoid arch ; 4th t/> 7th pairs, branchials. The metiimorphoses of 
the cartilHginous rodw which form the facial arches have been traced. 
The anterior two-tliirds of the cranium is developed by out-gix)wing 
laminA from the trabecu)«y which after a <time become fused with 
the posterior or Tertebzal part of the skull. Jos. Oellach«r de- 
scribes (SthuUas^t ArtMv^ yii. 157) the SAUiT Development of thb 

Heaet and Pericardium in hufo cinereua. Ramsay H. Traquair 

communicated to the Geol. Soc. of Ireland^ June 8, 1870, notes on 
the EXTERNAT. nTTAiiACTEES OP Calamoichthy* Calabaricus, a 
West- African g.iiioid. The head, the body scales, the lateral line, 

and the fiiib aio flescribed in this commuuicatiou, P. J. van 

Beuedeu has pubiiished in Meni, de I* Acad. Hoy. dm Sc. de BelgigtLe^ 
1870» a memoir on the fish which frequent the coasfas of Belgium, 
their food, their parasites and ooioiiinsalb. This memoir will be 
found most useful as furnishing in a concise form a list of the nume- 
rous parasites and commensals with which fish are infested.^— 
An abstract of a memoir by A. Giinther on Ceratodus, a new genus 
of ganoid fish from Queensland, is in P. R. S. Loud. March 16, 1871. 
He considers that hwo species exist, C. forsteri and C. miolepis. 
"Ceratodus and Lepidosii'en are more nearly allied to each other 
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than to any thirti living fish; they are well marked modificatiorm of 
the same Dipnoous type, the latter genus diverging more towards 

the Amphibians than the former." C. B. Reichert furnishes to 

his and du B<m B6ynumd'9 Arehiv, 1870, 75<^, a short acootmt of 
the anatomy of Braitcriobtoma lvbucuk. 

TNVERTEBRATA.-n-G. J. Allman contributes to Tram. Roy. Soc. 
Fdinb. (16 May, 1870^, a memoir ou the gem tk succession op 
zooiDS in the Hydroida, in wliioli he expresses, in the shape of for- 
mulae, the alternation of sexual wiili non-sexual development. If t 
be the trophosome or entire assemblage of nutritive zooids in a colony 
and (J the gonosome or generative aooids, then <-f^xt-f^x...te 
will be the general exprestiion for the genetic soocession in the life of 
the bydroid»+ indicating soeoession by «ooidal,xby eoibryonal deve- 
lopment. Other formuhe are also given to express the binary, ter> 
nary, and quaternary types of hetero-morphism, seen respectively in 
Corymorpha, Diconjney and Campanularia. As the hydranth, or pro- 
per nutritive zooid, does in almost every instance, either directly or 
through the medium of the common busi.>>, repeat itself indefinitely by 
budding before the time arrives wiicu an element of the gonosome is 
to be budded oft^ a series of bomo-morphie aooliis may introduce 
themselves into the hetero>morphio saeoession. From a comparison 
-which the aathor institutes between tbe gonosome of the hydroida 
and tbe inflorescence of plants, the conelnsion is drawn that when, 
in the hydroida, the generative buds axe borne upon a special gonoso- 
mal axis, like the flowers in an inflorescence, the oider of succession is 
far more frequently centrifugal than centripetal, which is the opposite 
of what prevails in plants. — In Siehold u. KoUlkers ZeitSijhHft XTI., 
E, Claparede makes contributions to the anatomy and development 
of the Marine Bbyozoa; and W. von Nathusius a paper on the cap- 

siJix of the EGG of the ringed snahe^ ko. In Bmikert ia Bm$ 

JU^mon^9 ArthMfy 1B70, 366, A. Stuart gives an account of the 
MEDVSAof Yelblla; and on p. 660, L StieoUi relates the structure of 

PoLYSTOMUM DTTEGBBBIJIUIL ^W. C. M'Litodi (Trans. Roy. Soc, 

Edin. 1870) recortl'^ some points in the Structure of Tubifex. The 
externnl form and the arrangement of the bristles, the body-wall, the 
periviboeral iiuid and corpuscles, the digestive apparatus, the circulatory 

and generative systems are all considered. E. Ray Lankester makes 

observations on the Organization of Oligo-chcetous Annelids {Ann, 
Nai^ HitL, Feb. 1871). He suggests a modification of the group- 
snbdivifiions of tiiese annelids proposed by Olapardde, and directs at- 
tention to a new Thames worm, Tubi/ex umhd^fir. He describes 
the setffi, endothelium of the perivisceral cavity, generative organs of 

TvMfex^ and tlic genital organs of Chctloyaster and Nais. Tn M onth. 

MicTo^f. Jovrn., Feb, 1871, B. P. Lowue records his Observations on 
the Anatomy of Ascaris Lumbricoides.— — Jas. Murie describes a 
species of T^.nia from the Rhinoceros, which lie considers to be, in 
all probability, new, Froc. Zool. iSoc, June 23, 1870. — —In VerJiand. 
dor Phy8'med» GeadUehe^ m WH/r^rgy 1870, appear contributions 
by A. £d]liker to our knowledge of the Poltm. He describes So- 
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lajulej'ia, a new genus Serrvperiiw, rubra, and rseudo-gorgia Godeffroyi, 

R. Hartmaun continueH his observatious on the pajiasitic c&US- 

TACEA (Reieheri u. du BoU Reyiwynd'a Arehi% 1870, 726). 1h» sab- 
ject of Ids present paper is a new Bpecdes^ wlueh he names Lemmoosrm 

Barnimii. It is a parasite on the Labeo niloticus. W. Doaits 

makes an adverse oritioiam (Reichert u. du Bow Reymond^a Archiv^ 
1870, 7G1) on the views expressed by Kowalevsky and Kiipfifer (see 
Reports in. 205 ; iv. 307) as to the nature of tlie so-named chorda 
DORSALIS in the Lakval Ascidfan, and tlie presumed relationship 
which it indicates between the invertebrates and vertebrates. His 
olwenrationB wei» oomdueted on ClawUna lepadiformis, and be be- 
licres that none of Kowalevsky's positions are satis&ctoiy. The for- 
mation of the intestine, the body cavity, the nervous axis, and the 
axial rod are, he says, in the tail of the aseidian larva quite different 
from the development of the same organs in the vertebrate embiyo, 
and their si^ification has been completely misunderstood by that 
observ^er. Here also it may be stated that E. Metschuikoff had, in 
Bid. de VAcad, Imp. de /St Fetersb. xiii. 1869, 293, maintained that 
there wss no analogy between the doTelopment of the ssetdians and 

the Teriebrata. ^A. Kowalevskj contributes (SAuM$ Arekiv, ytl 

101, 1871) additional obeerrationB on the dev£lophent of the simfub 
AsciDiA. He gives numerous figures, with descriptions, of the deve- 
lopment of the free-swimming larva of A. mammillatn, and considers, 
from wliat he has seen, that sc;ircely any one can (li;nbt that the 
chortla of the aseidian is both analogous and homologous with the 
chorda oi the vertebrate. 
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DB FBABER^S H£PORT. 
Fhyaklogifial Jetton ^ MtdieMl and FoUomom SvbHaneei. 

Nitrous OzmK — ^Dr Macburan {Xdk^ Mid. Journal, Jan. 187 
p. 591) thus deeciibes the phenomena usually observed when nitroiu 
oxide gas is inhaled : — ^Afier two or three inspirations there is an 
increase in the force aiul frequency of the pulsations^ In about 
twenty seconds the breathing is also increased in frequency, if it 
has been originally steady and regular; frequently, however, owing 
to the nervous condition of the patient, the renpimtions ai*e from 
the conimeocement irregular, sliallow and rapid. In about thirty 
secoiitls the patient's colour begins to turn livid. When the inha- 
lation has been continued for about one minute, the pulse is almost 
invariably observed to Ml in force and frequency, and the breathing 
ia often laboured and even stertorous. In the majority of cases an- 
nsthesia occurs in one minute and twenty seconds. It is recognised 
by various signs; the one least open to mistake is the sudden change 
in the appearance of the patient, a change difficult to describe, but 
readily recognised; another sign is the twitching of the liands. It is 
not by any means necessary to carry the administration to this 
extreme in every case, but when twitching of tlie hands is pit\sent 
for a few seconds, the patieni is quite insensible. There often 
occurs considerable muscular rigidity during the later stages of the 
administration, rendering it advisable in cases of dentistry to insert 
a plug between the teeth before commencing the administration. 
Dr Maclaren draws attention to a curious }>h(momenon apparently 
unnoticed by previous ohservers, namely, the retention of the sense 
of hearing during suspension of all the other senses. He further 
points out that the same dependence cannot be placed on the insensi- 
bility of the conjunctiva to touch as in chloioform inlialation, for he 
has observed that patients will close the eye when it is touched 
while they are quite insennble to pain, and that they will sometime 
keep the eye steadily open while conscious. After the administia- 
tion, recovery is usually veiy rapid and complete, the patient waking 
up as irom a sleep. It sometimes, however, happens, especially in 

1 In, order to assist in making this Eeport as complete as possible, the 
authors vUl be glad to reeeive eopies of origmal oontribationB to physiology. 

Papers on the Physiolonical Action of Medicinal and PoisnnoKS Suhstauccs to be 
sent to Dr Eraser, the Uuiveraity, Edinburgh. Those on Physiological Chcmig' 
try to Dr Gamgee, Royal College of Surgeons, Edinburglu Those on other 
physiological snbjectB to Dr Bmnton, 28, Davies Street, London, W. 

We much regret that Dr Garagcc is prevented by illness from nrran'^i'iif:: and 
completing his Keport on PuYsioiiOoicAL Chemistry for the present number. 
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young ladies between the ages of fourteen and twenty, that tliera it 
an intermediate stage between that of complete nnconsdonaieas and 
reooveiy, when some excitement is exbiHted, such as tossing abont 

restlessly in the chair and weeping. Dr Amory of the United Stat^ 

has made a number of experiments for the purpose of determining 
the influence of this gas on the respiration and circulation of the 
blood {XrAC Yoi'k Medical Jour)ialj August, 1870, and PaTTiphlet). 
He stiites that during the aua?!3Lhesia caused by niti'ous oxide the 
amount of earbonio acid exhaled is dimiuished by about one-hali^ 
while the pulse is accelerated and weakened Though the gas freely 
enters the lungs, it does not part with any of its oxygen to the 
blood, nor cause the elimination of as much carbonic acid from the 
blood as when atmospheric air or pure oxygen is respired. Acoord- 
ingly« oxidation of the yenous blood ceases and stagnation occui*s in 
the capillaries. Dr Amory explains the production of unnesthesia by 
the oxidation of the tissues being insnfficieiit. — Although proj)erly 
belonging to the subject of practical therapeutics, the loUowiiig 
general deductions, made by Dr Holden from a large series of clinical 
observations, are of HufHcient interest to be included in this Report 
(The American Jeunud of the Medical ScieneeSf July, 1870, p. 61) : — 
Isb Inhalation of nitrons oxide is in some degree likely to pnnre 
iiyurious in cases of phthisis. 2ud. Inasmuch as pulmonary con- 
gestion is almost a necessity to anaesthesia by this agent, and is con- 
comitant with a well-marked tendency to increase of hsemorrhage 
from any cut or abraded surface, its inhalation is fsomewhat hazardous 
in cases where haemoptysis has occurred, or where thei-e exists an 
hsemorrhagic diathesis. 3rd. The sense of relief frequently ex- 
perienced by those having diseased lungs is alluring simply and 
does not indicate benefit; and believing it to be due to an annulling 
of hypenesthesia of the bronchial nerresy the inference ftUows that 
the agent may prove curatlye or at least palliatiye in asthma and in 
affisctions accompanied by brondiial spasm.*' 

Chloral Chloroform and Ethkr, subcutaneously adminis- 
T£.iiED. — Doubts have been expressed iii vaiious quarters as to the 
possibility of producing narcosis by the subcutaneous injection of 
chloroform or ether. Dr Benjamin Richardson has already shown 
that the ordinary physiological effects of chloroform may be induced 
by this moile of administration, and in confirmation of this, Dr Weir 
Mitchell (American Journal of the Med. Sdmoea^ April, 1870, p. 394) 
has exhibite<l, before the Ooll<"w of Physicians of Philadelphia, a 
pigeon narcotised by the subcutaneoim injection of chloroform. At 
the same time he exhibited a pigeon wlii<'li had received in the same 
way two doses of ether, the first of twenty -five, and the second of 
thirty drops, by which profound and long-continued sleep was pro- 
duced. Contrasting the effects caused by the subcutaneous injeotion 
of chloral and chloroform, he found that the dose of chloroform re> 
quired to produce sleep was greater than could be formed by the 
decomposition of a dose of chloral amply sufficient to produce the 
same c^ect. 
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Nitrite op Amyl. — Dr Goodljart (T/ie Practitioner, Jan. 1871, 
p. 12) has examined the symptoms produced on himself by the 
inhalation of from three to ten minims of nitrite of amy]. The 
most interesting points observed may be thw summarised : — ^lu all 

cases the circulation was first afiectedi an increaKe oecurring in the 
pnlse-beats in from three to ten seconds, after which jflnshing of the 
face appeared. Sphygmograj)hic tracings showed that in the first 
place, and couicidently with tlie great acceleration of the he n r s 
action, the up-stroke was almost imperceptible, after which it became 
snddw and jerking. The respixaticMis were* not altered in frequency; 
but when the fa^ became flushed , great inclination to cough imis 
experienced along with an indescribable feeling of fulness about the 
chest. Besides these phenomena, haziness of vision was observed, and, 
among the alter effects, dull^aching in the head and general lassitude. 

Hydbocyakic Acid. — h it present in the smoke of tobiM4seof 
In order to determine whether M. VogePs affirmative answer to the 
above question is true, MM. PiJggiale and Marty ( Journal de Phar- 
mucie et de Chimie, iv. Scrie, T. XI. 1870, p. 216) have conducted a 
careful and elaborate investigation. They conclude: — (1) That tho 
smoke of tobacco does not coutiuu the least trace of hydrocyanic 
add; and (2) that Schoanbein's reaction, which was trusted to by 
M. Yogel, is fkUacious. 

Claret, iu the last Dumber of this Journal (p. 201) a full 
abstract was given of an important investigation by Professor Farkes 
and Count Cyprian Wollowic^ M.D., on l£e action of alcohol on 
healthy human body. A paper has been pabliished by these observers, 
(Proe, B, 8, No. 123, June 16, 1870, p. 73), in which similar obser- 
vations nre described regarding the effeets of claret on the same 
individual. The wine n«ed was of good quality, of the second growth 
of the Hant Brion vintage of 1863, and was sold in London at the 
price of 60«. 2>er dozen. The experiments were continued for '60 
days, the man having abstained from any alcoholic bererage for 16 
days previously. During the first 10 days, wator only was taken at 
dinner, during the next 10 days, the wine was substituted for the water; 
10 6x11(1 ounces (284 cub. centims) being given on the first five days, 
and 20 fluid ounces (568 cub, centims) on the last five days. The 
wine was taken at dinner-time, at a quarter pa55t one o'clock. In tlie 
last 10 day.s water was again given. Only two circumstances (ex- 
cept the taking of the wine) were different iu this second series of 
experiments as compared with the first. The first series was made 
in February and March, 1870^ when the weather was very cold> the 
present in May and June in very liot and dry weather. Tlie only 
influence traceable to this altered condition of climate was, that the 
amount of water allo\\ed proved to be insuffi^ifnt, and the man 
suffered some discomfort from thirst. Tiie other alteration was, that 
the man gained 41bs. iu weight, and was still gaining a little wlicn 
the experiments were commenced; he continued to do so slowly 
imtil the twenty-foiurth day, when his health began to give way and 
he lo0t weightw The general rendts of these eaEperiments are in all 



Digitized by Google 



392 



DR FRASER. 



respeotfl identiofil with those with alcohol and braudy, tiiat is to Bay, 
there was a marked effect on the heart, eoinciding tolerably well in 
amount with the effect produced by pure alcohol in the former 
experiments; there was no unequivocal alteration of temperature in 

the axilla or i*cctnm ; no alteration in the elimination of nitrogen; 
no alteration in the phosphoric acid of the urine ; no alteration in the 
alvine discharges. In other words, claret-wine in the above quanti- 
ties cannot so far be distinguished from pure alcohol. Its most 
marked effect, the increase of the heart's action, must be ascribed to 
the alcohol in great measure, though the ethers may play some slight 
part. The authors carefully guard against this statement conveying 
the impression that the dietetic effects of red Bordeaux wine and of 
dilute alcohol are identical. They point out that the diffei-encea 
between them must be sought in their eifects on primary digestion 
and assimilation, delicate and subtile influences, wliich experiments, 
like those recorded in the paper, do not touch. The intiueuce of the 
sugar, of the salts, and of the acidity, must also be appre<nated by 
other methods. By these experiments they consider themselves 
better able than by those previously made to define what might be 
considered moderation for this man. The ten ounces of wine, con- 
tainin fr al >out one fluid ounce of pure alcohol, did not cause the least 
unpleasant feeling of heat or flushing. The 20 ounces, containing 
almost two fluid ounces of alcohol, were manifestly too much. He 
felt hot and uncomfortable, was flushed, the face was somewhat con- 
gested, and he was a little drowsy. Moreover, alcohol then began to 
appear in the urine. Therefore he ought certainly not to take more 
than one ounce of absolute alcohol in 24 hours. 

TURPEXTINE AS AN ANTIDOTE TO PlIOSP!IOKUS I'DISOXINH. Several 

years ago, Mr Personne propounded tlie tlieoi y tliat tlie poisonous 
effects of phosphorus are solely due to its action in consuming the 
oxygen of the blood, and that oil of turpentine acts as an antidote 
by preventing this consumption. The truth of these theories has 
now been called in question by MM. Currie, D.M. and P. Vigier 
{Jw/mal FAarmaeie et ds Chimie, iv. Serie, T. xi., 1870, p. 63). 
Experiments were made on dogs and rabbits to test the power of the 
antidote, but all of them were unsuccessJul. The inability of r;i})bit8 
to vomit rendered them ])ecu]iarly serviceable, as an important 
source of fallacy, difiicult to overcome in dogs, was thereby avoided. 
The general result arrived at was, that the poisonous action of phos- 
phorus is not pravented, in dogs or rabbits, by oil of turpentine. It 
is pointed out that Persoune's theory of the action of phosphorus is 
untmable^ when it is considered that eight milligrammes of phos- 
phorns is suffifiont to kill a rabbit m^ighing three kilogrammes, 
while the quantity of oxygen which this dose is capable of abstracting 
from the blood is only one centigramme. It is irrational to suppose 
that the abstraction of so minute a quantity of oxygen from the 
blood of a full-grown rabbit would result in death by asphyxia. 

Mbmobdica. Elatbrium. — The researches of Zwickes, Hagentom, 
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Uiitiedt, aud Bustgeu have shown thut coiivoIvuIId, elateriu, aod 
other neutral pui^atives, are unable to iuflueuoe the evicuAikm of 
&MeB unlem they are brougUt into contact with the bile. Dr Kdhler 
Ftrfi&oto*« ArtMv, iv. hft. 3, 1870) eoutirms these obBenrattooe, and 

also advances valua.! ]* pruof ia 8uppoi*t of the opiuiou that the ia- 
aciivity of these principles is due to their insolubility in nearly aU 
tlie fluids of the body excepting the bil«. In the latter, solution is 
<iffected by a eom|>ound being lurmed between the drastic pnnciples 
and glycocholate or tunrocholate of soda; the tain in and clioloidi- 
nate of soda in the bile being unable to produce a i>uluble sub^stance 
with these neutral principleflL It is fui-ther shown that a similar 
tmnsformation may be produced by soap. Dr Kobl«r proposes to 
divide the vegetable catharticB into two great divbions: the first 
including thoHe which ate active independently of any change pro- 
duced in them by bile, such as senna, rhubarb, croton oil, and aloes; 
and t1ie second, those which cannot exert any cathartic influence 
until they are modified by the bile. The latter class of pur;^'ativefl 
may be subdivided into those whose action i>i a purely local one, aa 
scammony, gamboge, and jalap, and those whose action ia constitu- 
tional as well as local, as colocynth, elaterium, &c. 

Strychnia. — -An elaborate analysis of 143 cases of poisoning 
with strychnia is published by Dr J. St Clair Gray {Glasgow Med. 
Journal^ Feb, 1871, p. 1G7), along with some iutei*esting olwervations 
on its mode of aodon, and the description of a number of experiments 
with various antidotes^ In referenoe to the last subject, Dr Oraj 
has examined the value of ourara» eblorofeim, phjsostigma, and 
nitrate of amyl, but his trials have proved unsatisfactoiy. Only 
aome slight evidence of a power of counteraction was obtained, which 
was i-ather more marked wiih nitrate of arayl than Nvith any of the 
others. When this substance was used, four out of ten raltbits 
recovered after the administration of strychnia ; but, unfortunately, 
no evidence is given to show that fatal doses of tlie poison were 
administered. 

Akazga. — MM. Kabuteau et Peyre have recently examined the 
physiological action of the akazga or icaja ordeal poison of the Gaboon 
(Cotnpteff Bendus, 8 Adut, 1870, p. 353), by experiments on frogs, 
rabbits^ and dogs. The general conclusion to which they have 
arrived is, that the action is a tetanic one, possessing a greater simi* 
larity to that of bru<aa than of strychnia (MM. R^ibuteau et Peyre 
refer to a previous research with this poison by MM. Pecholier et 
Saintpierre, but tliey have overlooked the researclies of the Author 
of this Keport, publL'^hed in the Proc. R. S, E., April 1867 ; in the 
Brit, mid For. Med. Gh. Bev., July, 1867, and in Tram, of the Bota- 
nical Society of Edinhurghy 1867 — 68. The former of these papers 
gives a full description of the action of akazga, and details of a pro- 
cess by whieh the active principle may be obtsined in the form of a 
crystalline alkaloid; whilst the last paper contains a comparison of 
the microscopic Btmctuve of its stem with that of Strycknoa Nux- 

vol: V. 26 



Digitized by Google 



894 



DR FRASEB. 



AtbopiA. — ^Dr H. C. "Wood, Jun. contributes some interesting 
&ctB to our knowledge of the physiological action of Atropia on 
birds (American Jmimal of Med. Sc., January, 1871, 128). He 
finds that atrn|)ia even in strong Bolntion when applied to the eye- 
btill of a pigeon has no action on the jin]»il. The iris also remains 
unaffected when large toxic doses are given by the stomach or sub- 
cutaneously. Being somewhat astonished with the comparatively 
enormous doM required to produce any symptom in pigeons, Dr 
Wood made a number of ezperimentii to determine the minimum 
fatal dose. In the first place, he found that fifteen grains of extract 
of belladonna bad no effect when introduced into the stomach of a 
pigeon ; but as this immunity might be due to rejection of a portion 
of the poison by the vomiting that occurred, six grains of sulphate of 
atro}>ia was siniilarly administered, and still no marked effect was 
observed, although the pigeon retained this enormous dose. Expe- 
riments were then made in which sulphate of atropia was adml- 
nistered bj subcntaneoos injection, which proved that a dose of at 
least two grains is required to kill an ordinary robust adult pigeon. 
Dr Wood refers this insusoepiibility to (1) absolute obtuseness of 
the nerve'Centres of pigeons to the action of atropia, (2) yer7 rapid 
elimination of the poison, and (3) slowness of its absorption. 

Action of certain Diuretics : (Citrate and acetate of pota^h^ 
Spiritus JEtherls Xitrosi^ and Oil of J aniper). — -From a number of 
cai'efully devised ex|>eriment6 made on himself, Dr Kunneley {Med. 
€h. Trans., 2nd Series, xxxT. 1870, p. 31) arrives at the IbllowlDg 
generalizations : — fhnU in healtk 1. Citrate and acetate of potash 
only slightly increase the quantity of water excreted hj the kidneys. 
2. They distinctly lessen the amount both of urea and of solids 
excreted. 3. Spiritus aetheris nitrosi slightly increases the amount of 
urinary water. 4. It decidedly reduces the quantity both of the uiva 
and solids. 5, Oil of Juniper slightly reduces the amount of water 
excreted. G. It appreciably increases both the urea and solids. 
It would thus appear that of these four medicines, undoubtedly 
shewn by clinical evidence to possess a diuretic action in varioos 
pathological conditions, citrate and acetate of potash and spirit of 
nitrous ether aotuallj reduce the urinary solids, whUst they slightly 
increase the water, and oil of juniper increases the sdUde while it 
lessens the water, in a state of h^th. 

Antagonism between Morphia and Hydrocyanic Acjtd. — 
Judging from the results of eight experiments performed on dogs, 
Professor Ree.se of the Univei"sity of Pennsylvania (-4 y/i«rica» i/<mma^ 
qf Med. Jan. 1871, p. 133) believes tiiat he is warranted in com- 
duding *'that the antagcmism between prussic acid and moiphia is 
very slight, if indeed it exists at all." (With great deference to tlie 
'opinion of an observer occupying so distinguished a position as 
Dr E,eese, we would take exception to his statement that "in order 
to get a clear idea of this i-eal or supposed antagonism, it will be 
necessary, first, to underatand precisely what are the symptoms pK>- 
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duced by each of these poisons when takou 8eparat«ly." Such a 
knowledge can be of ouly slight value. The same symptoms (using 
the woid, as Dr Reese doefl^ to imply the obvions geaeral appeaiMKset 
produced) may be caused by different actions, and it would be absurd 
to imagine that one substance will antegonise another merely because 
it produces apparently contrary or opposite symptoms. Oiio ]>oison 
may jminlyse the heart by stimulating^ the vagi nerves, another by 
destroying or suspending the functioual activity of tlie cardiac ganglia, 
and yet the symptoms produced by both, so far m tlie heart is 
conoerned, might be exactly the same. NeverthelesB it would be 
improper to expect that a subetance which impedes the coiidiicti> 
Tity, or causes paraljsiB^ of the vagi nervesy would antagonise both of 
these poisons.) 

The smcTB ov Poisomb ov Frogs dxpuysd of sLooa — Aa 
ingenious method of ''localising" the action of certain poisons has 
been pu^^*ued in an investigation hy Dr Lewisson, of Berlin, (Glasgow 
Med, Journal, Nov. 1870; from Reichert and du Bois Reymond's 
Archiv, 1870). ITe takes advantage of the fact pointed out by 
Cohnlieini, that in frogs a solution of common salt can be injected 
into the vessels, so as nearly completely to wash out the blood, not- 
withstanding which the heart continues to beat vigorously, and the 
power of voluntary motion is to a considerable extent retained. If the 
action of a neurotic pmson be manifested in such fiogs, it is apparent 
that it must influence the nervous system directly, and not indi- 
rectly through a primary action on the blood. "Dr Lewisson finds 
that such neurotics as morphia, chloroform, <tc., which produce their 
effects mpidly in normal frogs, do so likewise in the ** salt-frogs 
and from this he concludes that they act directly upon the nerve- 
substance. On the other hand, such substances as hydrogen, car- 
bonic acid, carbonic oxide, ice., produce their effects by a primary 
aotton upon the blood. 

Venom of the Scobpion. — A memoir on this subject by M. 
Jousset was presented to the Paris Academy of Sciences by M. 
Claude Bernard (ArdL Gin, da Mid,, Oct. Nov. and D6o. 1870, p. 
572). From a large number of experiments, H. Jousset concludes 
that the venom of scorpio occitanua acts directly and solelj on the 
red corpuscles of the blood ; the nature of the action being a destruc- 
tion of their power to glide over each other, from which it results 
that small masses of adhering corpuscles are formed which complet^^ly 
obstruct the capillariee. A certain quantity of the venom produces 
this modification in a definite number of tiie corpuscles, and the 
symptoms of poisoning are directly proportional to the quantity of 
modified oorpuscles present in the blood. There is, therefore, a broad 
distinction to be drawn between the nature of the action of this 
venom and of those animal poisons which resemble iferments. 

VmoK or THB BAmiBVAUL — The chief portion of a paper by 
Br Weir Mitehell on poisoning with lattiesnm venom {A^narican 
jQwrna 9f M^d. ScimMt, Afwil, 1870, p^ 817), is oeonpied with a 

26—2 
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report cm tbe mieroscopio ofaaracter of the Uood by Dr Job, G. 
Bidtard&oiL This description ocHifinns Dr Mitchell's previously ex- 
pressed, opinion that the peculiar corpuBdes deaoribed by Dr Halford 

are merely uiodiBed leucocytes. Similar corpuscles were spontane- 
ously pi ' (1 need in the blood of animals which had liot been poisoned, 
after irit' i \ al.s of twenty or thirty hours ; and it is suggested that 
they are iii reality only white- blood giohiiles which had undergone 
an alteration analogoui* to that produced by reducing the spedfio 
grayily of the blood. 



DR BRUNTON'S AND DR FJSRRIER'S REPORT. 

Excitability of th£ Cerebrum. — Fritzsch and Hitaig (Reicherl 
and Duboit* Archiv^ 1870, 300) publish some veiy interesting results 
of experiments on d<^ wiUi reference to the question of the electric 
excitability of the Cerebrum. Their experiments were determined by 
the observationof Hitzig, that when a constant current is passed through 
the occiput or tlie temples moyementa of the e^yes are produced. 
They laid bare the bi-ain ]>v trepanning the hkull. Tliey ein[)loyed as 
an irritant a cuuataut ciuieut of minimum streugth. In the anterior 
part of tbo oouvexitieB of the hemispheres they found oeriain definite 
regions, irritation of which caused movements of certain groups of 
muscles on the opposite side of the body. The irritation })roceeded 
principally if not exclusively from the positive pole. Tetanic irrita- 
tion of the centres caused tonic spasms of the muscles, which sub- 
sided gradually. Weak induction currents caused after-movements of 
an epileptic character. The results are not due to iiritation ol the 
basal ganglia or individual nerves, as shewn by the weakness of the 
currents, the occurrence of the contractions on the opposite side of 
the body, the entire cessation of the oontr^Mtions on great hsBmor- 
rhage, which causes the irritability of the brain to sink Ea|Mdly, while 
that of nerve and muscle still remains, or even becomes exaltwl, (fee. 
The removal of these localised centres does not cause complete pju-a- 
lysis of the musclea governed by them, but merely a blunted sense of 
the locality of the limb. Hence these centres are not the only 
centres concerned in the movements of the muscles of the limbs. 

Sensibility of Postekior Roots. — G. Giannuzzi (Revista Scient. 
1870, IH, and Centralh. d. Med. Wus. 1870, 622) found that when 
the posterior roots of several sacral and coccygeal nerves were 
divided, the central end of the uppermost remained slightly irritable 
for fleveral months. On microscopic examination he found that the 
greater part was degenerated, but a few fibres remained completely 
normal. Whence these came lie could not say, but did not think 
they arose from the nerve above, which had not been divided. 
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Rapidity of conduction in Motor Nerves. — Helmlioltz and 
Baxt [MoyicUsberichl der Berlin Acad. 1870, ISl) in their new re- 
searohes on the rapidity of conduction in motor nervea use the same 
method as before, the arm being immovably fixed in plaster of Paris, 
and the median nerve initat^ firat above the elbow and then at 
the wrist. The cootraotions which are thus produced iu fli- uiusclea 
of the ball of the tlinmb are registered by Marey^s myograph. Instead 
of using a revolving cylinder tlie curves were registei'etl by Fick's 
plaii on a glass plate attached to the bob of a pendulum, which in 
the middle of ita swing canned a spark i'rom an induction coil to irri- 
tate the nerve. They found that a higher temperature increases the 
rapidity of conduction in human nerves as well as those of the frog. 
Conduction is quicker in the upper than in the forearm, and this 
seems to depend on unequal conduction in the nerves themselves 
independently of any difference bt;t\veen the temperature of the parts. 
When the nerve wa>^ irritatcl bv^lK>cks qnicklv following one another, 
the contraction of the musi I' \\ :is> no more powei'fiil than when only 
one was employed, unless an interval of more than siijth of a sect)nd 
intervened between them. Constant currents, especially descending 
ones, readily produced tetanus in the muscle, during which oscillations 
lasting '09 of a second took place in it. 

Place {PJluger's Arch, JH. 424) in a research undertaken along with 
Van West, found by Helmholtz's method the rapidity of conduction iu 
motor nerves to be 50 — 60 metres in a second, the mean being 53, a 
much greater rapidity than Helmholtz had found in motor nerves 
(33 metres), and very nearly the same as that he had found in sensory 
ones. When the irritation was applied high up, near the coraco* 
brachialis, they found a rapidity of 35*26 metres. The rapidity of 
C(mdactioa in the forearm they found to be much greater than in the 
upper arm, it being 56 — 62 metres in the former and only 12 — 14 
iu the upper. 

Ibsetabilitt Aim rapidity of amxaaosf mt Nerves buring 
Elbotboiohus.— Wundt {PjiUget^s Arch, in. 437) found that when a 
constant current is passed through a nerve the irritability at first in- 
erMses gradually throughout the whole nerve, till at tlic positive pule 

or anode it reaches a certain maximum, and then sinks below the nor- 
nml (anelectrotonus), while at the n(?g;ative it is increased all the 
time the current passes (catclectrotouu.s). At the anode the in- 
creased excitability remains for a certain time after the contraction 
of the attached muscle, caused by closure of the current^ has ceased. 
The stronger the current used the longer does the increase of imtSr 
bility continue, and it remains longest in the parts of nerve furthest 
fi-ora the electrodes. Even when the current is so weak as to cause 
no muscular contraction, it can increase tlie. irritability of the nerve, 
and an irritant applied to it causes the muscular contraction to last a 
longer time. When strong currents are applied, the increased iirita- 
bility is shown not only by longer duration of the muscular contrao- 
tioD, but by its greater height and shorter latent period. The farUier 
from the muscle the in'itation is applied, the greater tlie certainty 
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wiHi K^ibh the increaae in lieight and dnnttton of the oontraetioii 
can be obaerred. Shortening of the latent period is only noticcwi 
with certainty, when tlie poles of the induoed current by which the 
nerve is irritated, are applied betvreen the luuRcle and the pules of the 
constant current by wliich th-? nerve is polarized. The period of 
latent irritation becomes shorter m the strength of tlie irritation ia 
increased, but only if the irritating current in a descending one, or 
lasts for such a short time that electrotonus cannot be induoed by i& 
If it btt an ascending one and last loog enough to induce ele(5tro- 
tonus, the resistance to the passage of irritation which b produced at 
its anode greatly increases the latent period, at the same tuone that it 
diniinislies the hei^^ht and dnration of the curve of contraction, but 
it does not diminisli them in the same proj)ortion. Strong currents, 
then, produce sljglit^r contractions than weaker one^*, and contrac- 
tions of the »anie lieight and duration may be produced by a btroug 
and weak cnrrent^ but they differ in the length of the latent period, 
which is greater when a strong current is emph>yed. 

Irkitation op Nerves by variations in the strength of a 
CONSTANT CURRENT. — "NTasHe { PJ1ug«T^9 Arch. III. 476) in a series of 
ex|>eriments made to determine the amount of sudden variation 
in a constant current of different atrength necessaiy to produce a 
contraction in muscle, found that as the current was made gradually 
stronger the amount of sudden increase required became less and 
less till it reached a minimum and then began to inci'ease^ so that 
with a strong current a great increase was necesHary. The necessary 
amount of sudden diminution however, increased constantly with the 
strength of the current^ but more slowly at hr^t thtui afterwards. 

The Electro-therapeutic and ruvsiOLOGiCAL Mkthods of 
SnuuLATioN. — ^W. Filehne {Dmtich. ArMf JUr Klin, M«d, til 
576—^8^) compares the results of electro-therapeutic stimnlation, 
according to Brenner's polar method, with tlie results of physiological 
stimulation of the dia-iccted nerves of the frog. His method was, to 
place one electrode on the sciatic nei've, and the other on musch*^ of 
the thigh. He found that tlio results corresponded with tliose 
obtained by Brenner in man, viz. titat utiuiulatiou pmceeds from the 
cathode in the ascending current, and from the anode in the descend- 
ing current, according to Fdiiger's law. Stimulation with one eleo* 
trode ia to be accounted for as if the other electrode were placed 
sinuiltaneottsly above or below (central and peripheric) the spot stimu- 
lated by one electrode. In order to ancei-tain if also with sti-ong 
cun-ents electro-therapeutic and physiological experiments agreed, 
tlie author made experiments on f: < i;^ and rabbits, and found that the 
results corresponded also m uiauimals with the height of the thir<l 
series of curves as given by Pfliiger. When both electrodes are placed 
on a nerve^ in toeak currents, the irritation proceeds from the central 
electrode, as Brenner states; in strong currents, it is from the distal 
electrode. Tu sensory nerves stimulation by the cathode appears to 
be com|iounded of a |ieripherio ascending and a central descending 
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carrent. In the polar method the aetkm of one end the same elec- 
trode ie the same in hoth dassee of nerves. 

The Influence of the Sympathetic ok the Eye. — Dr Siniton 
(Centralblatff No. 11, 1871) records some very interesting results 

'which follow exfcirpation of the superior cervical ganglion of the 
sympathetic. He finds that the cornea of the side operated on offers 
a grent^jr degree of resistance to destructive iuiluences, so that a 
siuiiliii lesion in both cornese pro<iuoea in the normal eye inflamma- 
tion and ulceration, but in the eye of the operated bide little or no 
alteration. 

The effects which result from section of the 5th nerve anterior to 
the Qessenan ganglion do not occur if the superior cervical ganglion 
has been extirpated before the operation or immediately after. And 
even when they have advanced to some considerable extent they may 
be arrested and reparation may take plare if the ^nglion is ex- 
tirpated. — For the reparation of the infiaoimatory and nlecrative 
effects on the eye and lips it is not necessary to take any special 
precautions for protecting the pai*ts. 

The anther is indin^ to explain these results by the greater 
VBseolarity and incresae of temperature which result ^m the extir> 
pation of the superior cervical ganglion. — ^If the carotid on tiie side 
operated on be tied, then section of the 5th is followed by its usual 
reeult% even when tiie superior cervical ganglion has been removed. 

The Extent of the Field of Vision. — Uschakoff (Reiehert 
. and IhibM Arcliiv, 1870, 454 — 483) ezp]ains the differences between 
the statements of various observers as to the extent of the field of 

vision, by shewing (by means of an app:iratus after the model of 
Aubert Forster's Perimeter) that the field of vision is different for 
eyes of different refractive power. 

It is htrc;' ill the tiypermetropic eye, smallest in the myopic, 
and of medium size in the emmetropic eye. 

The differences are quite independent of the conditions of the 
pupil. 

Movements op the Eyes. — A. Skrebitzky {Centralblatly No. 5, 
1871. Abstract from Nederl. Archiv. f. Gente^. m natnrk. V.) con- 
firms the statements ol liueck which have been denied by Donders, 
that when the head is inclined to one side the eyes move in the 
opposite direction. With an inclination of 10* the eyes move through 
an arc of 1*. The amount of movement increases with the degree of 
inclination, so that with an inclination of 70* — 80* the eves move 
through an arc of 8'6*. These values are much smaller than those 
given by Hueck. 

Breadth of Yision. — In opposition to the opinion of Herin^ 
Woinow {Ar€i^ /. Opth. xvL I. 200) thinks that the eyes have the 
power of seeing as ^ddely round when they are accommodated for 
near as for distant objects. When an object is looked at sidewise, the 
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obliquity of tlio eyo ueaitjst it is less thaii that of the other, and they 
beooine unequally accommodated, as is veil shown by the o<^our8d 
ntjrs then obsenred round a slit in which a piece of selenite is phioed 
anii looked at in this manner. 

Sensibility of the Ketixa. — Woinow {Op. cit. p. 212) observes 
that the differeut seusatious which coloiu's pi-oduce according to the 
part of the retina on which they lull, are not due only to fittigue, bat 
to differences in the sensiMlity of different par^s of the retina, the 
peripheral jmrts of which are blind to green as well as to red, green 
being peroeiyed by them as yellow. 

Binocular Vision. — ^When an attempt \n made to see as one pic- 
ture, two snriaoeM or two oljecta of diffbrent fthape, colour, or bright- 
ness, or with different baohgronnds, a stniggle take:* place between 
the pictures presented to each eye. ^yoi^ow {Arch, f, Ophth. xvi. 
I. 194) finds tliiit tliis is )»est niuikcd vlipn a siTiEjle point in each 
object is looked at, wht^'n the light is bri<4hts and the colouin lively 
and contrasted. Tlie colour of the coinljined picture is not the »ime 
as that of a true mixture of those of the tjiugle objects^ as is seen 
when they are compared together by means of a prism. 

An appearance of gloss is most readily observed when the snrfiices 
are of very different brightness, as when one is white and the other 
black, or one yellow and the other violet. T\\^ form of that object to 
which the attention is directed is more distinct than that of the other. 

MoTEtfBNn OF THE lHiS.^Grunbagen {Pduger's Artk. m. 440) 
finds^ in opponition to Arlt and Donders, that irritation of the sym- 
pathetic acts with nearly the sHme rapidity on ^e iris and on the 

vessels of the ear, the former being affected in '78 seconds and the 

la tt>^r in "84 sec »nds after the irritation. Ho di'^pntes the existence 
of a dilator muscle in the iris, and iK^lifves that dilatation of the pupil 
in due to contraction of the vessels of the iris. 

Inhuoculab Pressure. — ^Monnik {Arch, /. OpJUh. xvi. L 49) by 
a new tonometer tested the pressure necesnary to make a depression 
\ millimetre deep in the sclerotic by means of an ivory point. . The 
pre^isure necessary was geneviilly from 10 to If) granunes, but some- 
times was as little as 9, and sometimes as uiuch as 11. It varied as 
much as 3 grammes in the same eye at different time^ and seemed to 
increase with age. It was increased in congestive amblyopia and 
glaucoma, being as high as 45 grammes in the latter disease. In 
separation of the retina (Netzhautablosung) it was diminished to 
6 gtammes. It was unaffected by motion or accommodation. When 
the indications of the instrument were tested by eonif).irison with a 
manometer in3erted into tlie excised eyes of newly killed animals, it 
was found that 45 grammes pressure of the instrumeut was hardly 
equal to 180 millimetres of mercury. When a manometw was 
inserted into the aqueous and Titreous humours and water injected 
into the vitreous, the pressure rose in the aqueous as well, showing 
that the ciliary b uly, zonule and lens offer little resuftance. 



Digitized by Google 



REPOKT ON XH£ PBOG&ESS OF PHYSIOLOGY. 401 



Hoppel and GrtinhnL'p!i {Op. cU. p. 27) conclude from thfir n?" 
searclios that the syitipa' lictic diminishes the iutraooular |tn*^sure 
while the trigeniinii.s oa the cuntrary increases it, hoth l>v dilatinij the 
vessels of the choroid aud irin, aud ul^o by cuuniug tluid tu iiitor mot e 
readily out of them. 

Ear. 

Action of the Tensor Tympani. — A. Schapringer (Wieu Acad, 
Sitzber. lxil 2 Abth. 1870) has, under the dii'ection of Helmholtz, 
made uae of the faeulty he posaessea of Toluntarily oontraeting his 
tensor tympani in inreetigatuig whether the tensor tympani effects 
an 'aooommodation* of the ear. He finds that vokintaiy tension of the 
membi-ana tympani renders all notes below 70 vibrationa inaudible, 
and those above this nnmber weak. The higher tones, on the other 
hand, were nioro readily perceived and the {):irtia! tones more easily 
discriminated the more energetic the tension of the inembfjina tym- 
pani. Experiments as to whether under ordinary circuinstancos an 
accommodation exists give a negative result. He obtained interesting 
resnUa aa to the resonance tones of the ear. 

Taste. 

Dependence of Taste on the part of the mouth irritated. — 
Camerer (Zeltsch. f. Biol. 1^570, p. 440) thinks that the fungiform and 
circum vallate papillae alone are the organs of taste. He found that 
w^k solutions of a sapid substance can be more readily tasted when 
they aueoeed water than when they come after a stronger solution. 
On the middle and under side of ^e tongue where fungiform papille 
are abeent^ no difference in the taste of water, sugar, sulphuric add, 
quinine or salt could be distinguished. When the solutions were not 
too weak they were di>tin<iuished the more exactly, the greater the 
number of pnpillrr waR with which they were brought in contact. 
3 he parts round a })apilla have no sense of tiiste, bnt different tastes 
can be distinguished when one papilla alone is touched. 

CWcuUUory Syttem^ 

CkxHTEAcnov OF Vessels in the Pia Mater on irritation of 
A SENSORY nerve. — Nothnagel had found that irritation of a sensoiy 
nerve causes the vessels of the exposed pia mater to contr iet in rab- 
bits which have not been narcotised. Hieirel nnd J«»l!y have repeated 
his experiment?* on different kinds of ainDiiils, and tind ( Virch. Arch. 
Ill, 2, 218) that Lkis due tu pressure un the vessels of the pia ma- 
ter from inereaaed tenaion within the cerebrum during the cries or 
struggles of the animal, and is not a reaalt of reflex action. When 
struggling was prevented by narcotising the animal no contraction 
took place, although botii spinal and sympathetic nerves preserved 
their properties intact. Contraction is also produced by the flow of 
drops of arachnoidal fluid or blood over tlie y»ia mater, and still more 
strongly by cold water. The vasomotor nerves tor the vessels of the 
])ia mater only exce])tionaliy run in the cervical synii)athetic and its 
upper ganglion, and destruction or irritation of tliese generally pro- 
duces no effect on the vosselik 
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Work of the Heart. — Haughton, Dublin QuarL Joum, xcvri. 
74.— Buchanan, Lmteetf 1870, Yol. ii. No. 20. 

Axomrr of Blood in the Body. — ^Brozeit^ PfiUgm's ArcL in. 353. 

Sounds of the Heabt. — Paton, Dublin Quart Joum. xcix. 93. 

Reflex effects on the Circulation and Respiration from the 
Kasal Mucous Membrane. — Kratschmer {SUzber. d. Raid. Acad, d, 
ITwMn. MfOh. Natar, CI, n. AbtiieiL 1870, ueii. 24) has made experi- 
meats to determine the nature of the eurioua effects which are ob- 
served on the eirculatioii and respiration when a pungent vapour, 
such as Ammonia, is held before the nostrils of a rabbit. As is well 
known the aniuiai contracts its nostrils, tlie respiratory movements 
cease for several aeoonds in the state ot expiration, rtuI the heart 
likewise ceases to beat, or beats very slowly for some time. The au- 
thor explains this resolt by reflex action from irritation of the nasal 
mucous memhiane. He obtained the same result by blowing tobacco 
smoke up through the larynx into the nasal cavity. No such eff(^ 
followed blowing smoke directly into the lungs. The effect of blow* 
ing smoke up through the larynx is not altered by section of the 
superior and inferior laryngeal nerves. He found that with the di- 
minution of the cardiac beats thcrt- \\ as slight rise in -the bloml pres- 
sure. If both vagi aie cut no eliect produced on the heart wheu 
the yapoiur is applied, but the effects on the resplratioii and blood 
pressure remain as before. The Uood pienuie likewise rises in 
onrarised animals. Ho effect follows irritation of the na&il mucous 
membrane after section of the trigemini within the skull. Hence 
the eff ct s ol f^erved are to be explained by reflex action through the 
5th nerve and the vagus as far as the heart is concerned. Mechani- 
cal and electrical stimulation of the nasal mucous membrane pro- 
duce the same results as irritating vapours. Electric stimulation of 
the supnunazillaiy branch of the 5tik causes a cessation of the reapi- 
lation in the state of expiiaticm. Irritation of other ssnsoty nerves 
does not produce this effect. 

Replacement op Blood by Salt solution. — Horwath ifientral- 
UeiU, 1870, p. 801) finds that when Na 01 sdution of -75 per cent. is. 
allowed to flow into the central end of the divided abdominal veiiL 
of frogs, while the blood flows at the peripheral end according to 

Oohnheim's method, they always become oedematous and die before 
all the blooil ]jas been washed out, corpuscles being still seen by the 
microscope in the fluid issuing from the vein. The pressure used 
never exceeded 20 millimetres of mercury. 

Bcirnstein {Cmtralblaitf p. 852) thinks that as the abdominal vein 
arises from a limited vaseular district the blood cannot be completely 
washed out of distant parts of the body by fluid flowing into or out 
of it. He therefore advises that tlie thorax of the frog be opened, a 
canula inserted into one aortic arch, and salt solution allowed to flow 
through it towards the peripliery, while the blood streams out of the 
open central end. A lig-atiire is to be tied by a slip knot round the 
other aortic arch, so that no blood can pass through it till the fluid 
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issuing from the aorta m completely colourless, aud bliews no cor- 
pusdes under the mierbacope. The ligatare is then removed from 
the other aortio aroh, and salt eolation allowed to paea tiirongh it for 

several minute The cut ends of the divided aorta are then liga« 
tui*ed, and the wound in the thoracic wall sewed up. Frogs deprived 

of blood in this way live for two or three days; nnd he thinks the 
cede in a notiVed hj Horwath was due to the pressure under which 
the salt solution was introduced being too gi'eat, 

Influevoe of thi Mbdvbla OBiiOxroATA ON Respiration. — Schiff 
{PJliiger^s Areh, UL 624) finds that section of the lateral columns of 
the medulla oblongata at the level of the first cervical nerves puts a 
stop to respiratory movements on the corresponding side of the body. 

3fere exposure of the medulla causes no change in the araoiint of air 
respired at one movement, but diviaion of one-half of the cord, or of 
a lateral column, diminishes it by about one-third. 

TlIT^ ELOOD-STREAM DURING INTERRUPTED RESPIRATION. Dogicl 

and Kowaiesky {^PJlilgers Arc/dv, in. 489) find that the elevation of 
arterial pressure, which occurs when the re><piration is interrupted, 
is always accompanied by a marked dimiuutioa of the velocity of the 
blood-current. Daring dyvpncea there is alternate 4|uickening and 
slowing of the currents 

RESPiRATOiii Movements. — Rosenthal {KeicJierl and Dubow 
AreMv, 1870, 423, and CeninMaU, No. 3, 1871) tests the results 
arrived at by Kasse and Hermann (see Report in this Jimmal, Nov. 
1870, p. 208) in rrference to the question whether it is deprivation 
of Oxygen or aooumulation of Carbonic acid that acts as the stimulus 
to the respiratory centres. The m^^thod adopted by Nasse was to 
inject salt solution (0-6^/") into the large vessels of the head, and 
thereby drive out the blood. Nasse concluded from his experiments 
that the deprivation of Oxygen does not stimulate the respiratory 
centres, for animals so treated soon cease to respire, Roeentlud 
shews that these experiments are unable to deoide the question, as 
the ceiisation of respiration is in reality due to the rapid loss of the 
irritability of the nerve centres which ensues when they are deprived 
of their blood. He likewise made experiments with serum inHtead 
of salt solution, and found that the only diiforence between the in- 
jection of serum saturated with Oxygen and serum saturated with 
Oiu*bouic acid was that the irritability of the respiratoiy centres was 
kept up a little longer in the fbrmer case than in the latter — a fikct 
to be explained by the Oxygen preserving the vitality of the centres^ 
The question, therefore, as to whether want of Oxygen or aocumu> 
lation of Carlx>nic acid acts as the stimulus, must yet remain unde- 
cided as far as these experiments are concerned. 

Belatxoxb BETWXEir Lbbiohs op hvsa AND Bbaht.— -Brown-SI- 
quard (Lancet^ No. 1, 1871) had observed that after lesions of various 
pariis of the brain in cats and giiioea-pigs, the animals often died of 
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Fneamonia. Further experimeuts revealed that almost constantly 
eoohyxnoaes and apoplectic extravasations ooonrred in the lungs, and 
Iwonchi, on crushing or section of the Pons YaroUi. More commonlv 
these results followed lesions of the crura cerebri and crura cerebelli. 
L-ofls often they resulted from le.sioim of the medulla and .s{»inal cord. 
The eflect on the lungs is produce<l through the sympathetic and its 
spinal roots, and un the opponite siilf to the lesion. The results oc- 
cur in whatever couditiou the lungs may be as reganls respiration. 
In addition to bnmorrliages often local patches of anaemia resulted 
on lesions of the Pons, (Edema of the lung oocurred in small patches 
on lesions of the medulla. Bmphysenia -of the lung was also observed 
to result even when there were no respiratory movements. These 
results throw light on the common association of pulmonaiy with 
cerebral disease. 

Kespibation in Fever. — By adapting a mask to the face of fever 
patients, and connecting it with an appai*{\tus for measuring the 
amount of air expired, Leyden [Deutsdi. Arch. f. Idin, Med. 536) 
found that the amount of air respired during the fever (recurrent, 
pneumonia, typhus) was to that when the fever was absent more 
than 1^ to 1 ; the percentage of CO, in this was as 3 to SJ; so tiuht 
on the whole the excretion of 00, during the fever was increased by 
nearly one hall As increased combustion and excretion of CO, may 
occur in health without rise of temperature, he thinks the rLse in 
fever is due to diminished evapomtion from the skin. \\\ those 
fevers where there is abundant sweating, as acute rheumatism, the 
rise in temperature is slight. 

DiFFi'sTON OF Gases between Arterial and Venous Blood. — 
N. O. Bernstein, under Ludwi^^'s direction {Ber. d. K. Sachs-Ge». 
d. Wi88. Matli. Fhya, CI, 1870, p. 124> CentralblaU, 1870, p. 66U), took 
a portion of arterial Uood fitMn the carotid, and another portion after 
the animal had been nearly suffocated. The amount of gas in each 
was determined, and a portion of each was then placed in a vessel, and 
8e))arated from each other only by a piece of cftcum, carefully cleaned 
with water and alcohol. After standing some hours they were again 
tested. An uinu^sl imperceptible amount of oxygen only passed into 
the venoiia blond I'rom the arterial, and a somewhat greater, but still 
bUglit amount of CO , from the venous into the arterial. The num- 
ber of experiments, however, was too small to allow of any decided 
conclusion being dmwn from them. 

ContracHlifi/. 

Natuke of Muscular Contraction. — Schmnlewitsch (Central- 
blattj 1870, 6u9) thinks that the contraction of muscle is produced 
by increased atti*action between its niolecnleii (elasticity). This in- 
creased elasticity is due to energy set free in the muscle during 
irritailon being converted into it. He proves that one form of 
eaietgff viz. heat, can produce increased elasticity of muscle, by 
attaching one end of a muscle to a hook, and the other to a thread 
stretched over a metallic box. When the muscle was wanned the 
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ttread gave a higher note, and the more the mnscle was stretched at 
fii-st the greater difference did warming produce in the note. If the 
muscle be kept at 28*0. the elasticity after rising for tome time again 
begins to &11 and tbe note beoomen lower. The iooreMe and dimi- 
nution in the elasticity might be expressed graphieslly by a enrra 
which differs in appeazanoe from one produced by muscular oontnu>- 
tion only in its slower rise or full. 

The elasticity becomes much altered when the mnscle is fatif^ued. 
The increase and diminution in elasticity is not a vital proccsss, as 
the same phenomena are ot^rved in caoutchouc 

DuBATiON OF MrscuL AR OoNTRAcnON. — Klxmd&t^ Arbeite7i au$ d, 
Kiel PkyM. Inst. 1 870, p. 107 ; Me rqxfrt by J'ower in Mrit, Med. 
CIdr, JSev,f Jan. 1S70. 

On the Nature op Muscular Force. — A. W. Volkmann (F^r- 
handl, d. k, «. Gesellsch. d. Wisaen. zu Leipzig, 1870. i. ii. 57, 70). 
The author supports Weber's theory, that the extensibility and the 
contractility of muscle are both ultimately dependent on the same 
elastic properties. 

Conditions of Musculab Vatioub. — A. W. Y olkmann (Pfiiigef'g 

Archivy in. 372, 403) contributes a paper on the phenomena attending 
the fatigue of muscle. He finds that the time requisite for attaining 
the maximum amount of contraction (rapidity of contraction), as 
also the duration of the contraction, incieii.sc with the amount of 
fatigue, while the amplitude of the contraction dimini«licb. With a 
great degree of fatigue both dumtion and rapidity of contractiuQ 
begin to diminish. He also confirms Weber's observation that there 
18 a diminution of elasticity in the condition of fiitigue. 

Tetanus and electromotor power op Muscle. — Rober {ReicJiert 
and du Bois Rfiymond^a Arch. 1870, 615) thinks that the diminution 
in the electromotor power of muscle after it has been tetanized is due 
to sarcolactic acid produced by the contraction. When frogs were 
poisoned with strychnia or picrotoxin, and one sdatio nerve cnt^ so 
that the muscles of that leg were not tetanized, their electromotor 
power was much less diminished than that of the other leg, and the 
slight diminution in the non-tetanized leg might be due to sarco- 
lactic acid brought to it by the blood from the tetanized one. Tnjpc- 
tion of I per cent, salt or 1*3 or 2-6 per cent, s^igar solutions diminish 
the electromotor power of muscles both before and after tetenizing. 
Injection of salt solution containing lactic acid produced tetanus in a 
muscle and lessened its electromotor power one bal£ This could not 
be restored by washing out the vessels with salt solution alone, but 
could be so to a certain extent by salt solution contBining carbonate 
of soda. This also increased the electromotor power when diminished 
by convulsions from picrotozin. 

Electricity from Muscular CoNraAcerzOir. — Mr Varley (SjpisrU 
tuaUaA^ Feb. Iff, 1871, and Aeademy^ March 1) thinhs that the 
current which passes from the cleiched to the opened hand when 
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both am plaoed in wftter, is due to the add perFpiratton equeend 
&om the poiea. It is greatly diminished by previoasly washing the 
httnde in ammonia and increased by dilute nitric add. When, one 
band was washed in nitric acid, and the other in ammonia, squeezing 

either hand produced a current in the same dir<>ction, and v. hen both 
hands were placed iu water and a little acid hopped on one ot them 
a current was produced without any muscuiai' action. 

F. MaoKriBT and S. Hefner <0n the Belations between the 
Material HsTAMORFHOfliR and Tension of Muscle.' PJlUgm'a 
Arehw, m. 574» 578. 

On the Stimulation op Muscles and Nerves by interrupted 
Currents. — Th. W. Engelmann {PJliiger^a Archiv^ iii. 33) has made 
numerous experiments in reference to the observations of Harloss 
and Heidenhain, that under certain drcumstances no effect is pro- 
dueed on a muscle when a oonataiit current passed through its nerre 
is rezy rapidly opened and dosed. E. adopted a method by which 
very rapid changes oould be produced in the ourrent| and he found 
tliat with a given mpidity of interru])tion no tetanus is produced. 
Each opening and closing of this rapidly interriij^ted current caused 
contraction just as in the constant current. He obtained fiimilftr re- 
sults by applying the current to the muscles direct. 

♦ 

On the Con^actilitt of tse Corneal Oorfcscles AND SFACBS* 

— ^EoIIett {CentralblaUy No. 13, 1871) describes the appearance of the 
cornea of the frog under powerful induoed currents. In the cornea 

which normally appears homogeneous, or exhibits here ^nd there a 
vagrant cell or a glimpse of a stellate corneal corpii^cle, there appear, 
after irritation, variously shaped figures which look like clefts in the 
tissue. Some which are roundibh or elliptical resemble punched out 
hdesi like the fenestra of the fenestrated membrane of an artery— only 
smaller. These figures are di^rent aspects of a canal i^stem, in the 
nodal points of which the central nucleated portions of the stellate 
coipuscles lie. The margins of the canals are distinctly seen because 
the corputicles on iiTitation oontiact away from the sides of the 
camila. These phenomena disappear after a time and again return on. 
irritation. A distinct canal-system thus seems to be proved, and the 
contractility of the corneal corpuscles established against Engel^ 
mann and others. 

Contractile Glands in the skin of Frogs. — Fnirplmann (Pjhi- 
gef^s ArcJiiv, iv.) demonstrates the presence of contractile glands in 
the frog's skin. These are under nerve intUience, and may l>e made 
to contract ^in the leg) by direct irritation of the diatai end u£ the 
cut sdatic^ or reflexly through this nerve. The gland nerves are not 
paralysed by curara. 

The electro- motive properties of the frogfs skin are xekiied to this 
aetion of the glands, for when they are thrown into oontmetion 
there is a pero^tible deviation of the cutaneous current. 



REPOKT ON THE PEOGRESS OF PHYSIOLOGY. 40/ 



Digestive Syat^in, 

The movements of the Intestine. — Mayer and Yon Basch 
{Wiim. Acad. Sitz, :UafL Nalurw. CI. 2. Abtlieil. LXii., Dec. 
1870) hrtve made iiuuiero\iR experiraenta on dogs and rabbits 
uuder the iuduence of curain, with a view to determine the cause 
of the perultaltie aetioii of ike inteitine. Compression of the tho> 
ncic aorta causes mof^emeitts. So also stoppage of the arti- 
lioial respiration. The influeiioe of stoppage of the respiratton is 
much mora narked yrhstk the intestines are entirely severed from 
their connection with the central nervoiis system. When this is 
done the vessels of the intestines are no lonp^er made to contract 
during tiie state of dyspnoea, and it is observed that tlie movpment^ of 
the intestines begin when the dilated vessels are filled with venous 
blood, and that they again cease wheu the blood is oxygenated. 
Hence they conclude that the cause of the movements is the presence 
of venous blood. This is the explanatbn of the post-mortem peri- 
staltic actions, for they begin when the Tessels dilate and allow access 
of venous blood. 

The action of the Tsgns after death in causing movements is 

explained in the same way. They explain the action of the splanch- 
nic in arresting the peristaltic movements, by the fact that as it is the 
vaso-mot 1 nerve of the intestine, irritation causes contraction of the 
vessels, and thus prevents the access of venous blood in quantity. 
They therefore do not consider that the bplauchuic is in any special 
manner the inhibitory nerve of the intestine as Pfliiger states. 

Ok Peristaltic Action— speci alt, y of the Intestine. — ^Th. W. 
Engelmann and Cx. Van Brakcl {/'/ft/rjers Archiv, iv. 33) conclude 
that as in the vireters, so in the iutesLme, the movenieiita aie inde- 
pendent of nervous influence. A contraction ooourring at one point 
propagates itself equally in both directions. No transference of 
movement however takes plaoe fbom the small to the large intestine^ 
or vice versa. The oesophagus, iiulike the intestine, Contracts coly 
throu|^ the influence of the nervous system. 

Tub Qlabim of thb Bcomacsb. — ^The researches of EbBtein 
jrer^s Jrdktv, m. 565) throw considerable doubt on the validity of the 
distinction commonly made between miccous and pepiic glands of 
the stomach. His conclusions are based both on microscopical (Archiv 

filr Microst^op. Anat. vi. 515) and expeiimental observation on the 
stomach of dorr. He finds that nii ai tificial gastric juice prepared 
from the mucous glands of the regio pylorica possesses the })Ower of 
converting albuminoids into peptones in presence of Hydrociiloric 
acid. The active principle is not therefore to be attributed to the 
so-called pepl^ cells, but rather to the isells common to both kinds 
of glands. He proposes the names and coinpotnuf peptic 

l^ands in plaee of the tenns miteouB and pepfio glands. 

Secketion oi; Iiii.£. — Schifif (^Reichert cmd du Boia Reynwnd^a Ardh, 
III. 612) Ends that the resistance to the passage of bile into the gall* 
bladder is less than into the intestine, so it all passes into the bladder 
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till H beoomea distended or contraeiR, All the bile secreted cen thin 
be removed by a fiBtuUr opening in the gplLUadder without tjiog the 
gall-duct, but when the netula is closed it passes into the intestiDe. 
When all the bile is thus removed the amount secreted becomes much 

diminished, but again rises when the bile is re injected into the 
intestine, stomach, veins, or under the skin. Ox-gall or the soda salts 
of bile-acids have a similar action. When much bile is injected into 
the intestine bile pigments aie found in the urine. As former 
experimenters have withdrawn all the bile and not re-iujected it into 
the intestine, their estimates of the amount secreted are too smsll, and 
Schiff reckons it at 1*3 to 3*2 gr. in an hour for every kilogramme of 
body weight. When the portal vein is slowly obliterated by a ring 
of thread pu^ round it and graduallj pulled upon, bile-colouring mat- 
ter appears in the urine, but disappears in 3 weeks. When the salts 
of bile acids are injected into the blood, bile pigment is found in the 
urine, if the fistula be closed, but not if it be opened, showing that 
the pigment in the urine is due to ahaorpLion of bile iivm the intes- 
tine. These changes in the amount of bile secreted are obsei'ved in 
sick as well as healthy dogs, and are not due to slowing of the pulse 
from the bile absorbed, as digitaline has no such effect 

i'oKMATiON OF Urfa IN THE LiVER. — E. Cyon {Centrolbiatt f. 
Med. Wi8S. 1870, p. 6cS0) estimated the amount of urea in blood 
drawn from the carotid of a dog and then passed one or more times, 
according to Ludwig'a method, through the excised liver of the same 
auimaL After passing through the liver the amount of urea it con- 
tained was increased; in one instance where the same blood was 
passed through the liver four times, it was more than double that 
contained in blood from the carotid^ showing that a considerable 
amount is formed in the liver. 

Tem}>erai\iTe.. 

Cause of Fever. — Naunyn {Jieichert and du Bois 'ReymnnfT s Arch. 
1870, 169) found that when heat was retained within tlie hody of a 
dog by placing it in a warm atmosphere .saturated with moisture the 
temperature in the rectum rose 7^^", and the urea rose in the next 24 
hours from 6*7 to 976 grammes. This seemed to render it probable 
that i<etention of heat in the body was the cause of fever. Farther 
experiments however proved that this was not the case. He injected 
putxid matter into the veins of a dog and found that the excretion 
of urea wan increased during the next hour or two, while the fever 
thus produced was still latent and before the temperature of the 
animal was increased. If fever had been dependent on retention of 
heat there should have been no increase of urea till the temperature 
of the body rose. 

Senator (Fir^ Art^ u 354) Uiinks that the production of heat 
in the bodj is not increased by cooling the Bur&ce, and that no con- 
clusions on this point can be drawn from observations made in the 
axilla alone, as variations in its temperature and that of the rectum do 
not run paralleL On cooling the naked body- of a strong young man 
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he found that the tempevatnre in the axilla rose a^^th to while 
that in the rectuai sank slightly. After several minates that in the 
axilla b^an to sink and sank constantly ev n under the normal till 
the experiment was stopped. The slight diminution in that of the 
rectum was succeeded by a slight rise, and this again by a constant 
fall. He thinks that the contraction of tlie vessels of the skin pro- 
duces a slight accum Illation of heat at the periphery shown by the rise 
in the axilla, and that thib pab.su:> gradually inwards till it produces 
the rise in the rectam. The body may be oooled so that the tempera- 
ture rises in one axilla while it falls in the other. From these 
experiments he concludes that cold baths in fever diminish the 
temperature without causing any increased production of heat. 

Effects of Adstkaction op Heat. — Horwath (Wien Med, 
Wochenach. 1870, No. 32) found that on cooling rabbits with snow 
and ice, the frequency of the pulse was diminished and the power of 
the vagus over the pulse and blood y)rcssure destroyed at 23° C. The 
intestines and bladder were motioulesa and did not contract on 
electrical irritation. Peristaltic contractions could be induced in the 
former by dropping warm water npon them, but these disappeared on 
the reapplication of cold. Compression, of the carotid had no effect 
on the blood pressure and produced no convulsions, but inflation of the 
lungs diminished the pressure and altered the pulse-rafce. These effects 
disappeared when the temperature of the animal was a^ raised. 

Diminution op Temperature bt Pain. — Horwath (CentraiOjlaU, 
1870, p. 546) had found that the temperature in the rectum of rabbits 
tied down to a board constantly sank sometimes 2" C, and this was 
not due to simple want of movement aa it did not sink more than -^V ^• 
when they were simply put into a narrow box in which they could 
not mom He therefore imagined that it might be due to the pom 
caused by the cords and on pinching a little piece of sidn 2 or 3 
centimeters in diameter he found a similar sinking of the temperature. 

DiJiii^N UTION OF TKMri!.IlATURE lii GaS IN THE INTESTINES. — SimonS 

{Inmtg, Din, Bonn. 1870. Brit, Med, CMr, Rev, 223. Jan. 1870). 
Carbonic add, carbonic oxide, hydrogen or air when injected into the 

intestines or subcutaneously cause an immediate fall of temperature, 
attaining its maximum in 2 — 6 hours and then gradually rising. The 
maximum fall is 10" C. Puke and respiration were also somewhat 
slowed bat they were not ail'ected so much as the temperature. 

Influence of Food and Digestion on Temperature. — -Vint- 
schgauand Dietl have found {Wien. Acad. S'Uz. Ber. Math, naiui^wis, — 
CI. Bd. LX. Abth. II. p. C9) that warm food introduced into the 
stomach of a dog with a gastric fistula raised the temperature of the 
body, as observed by a thermometer in the. rectum, while cold food 
depressed it When the food was warmed to nearly the same tempe- 
Tature as the body, the tem|>erature fell in the course of two or three 
hours about i^ath of a degree, and then rose to C. above its 
original one. Xhe temperature of the rectum sank and rose in a 
parallel manner. 

VOL. V. 27 
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Normal and Pathological XEMFtittATUBE. — Jacobsou (Virdiowt 
Arehiv, u. 275) in oonjanetiaii with BerobArdt and LeydcoL has oaiv 
ried on bis researoheB on thifl subject 8oma rMulti bave already 

been detailed in a former number of this Journal (Second Series, 
No. IV. May, 1869). With reference to the question whether fever 
heat is due to i-etcntion of heat, i.e. an equali'^ation of temper?iture 
between warmer and cooler organs within the body, or to absolute 
increase of temperature, Jacobbou and Leydon found that in fever 
resulting from iujeclion of pus, or croton oil inflammations, the tern- 
pentme incveases botb in the liver and in the rectum, which ooold 
not be the case if there were merely an equalisation of tempetaturei 
The authors, however, do not think that the source of the increased 
heat is the local inflammatory processes (as held l)y J. Simon and 
and Billroth), for they found, that though the temperature of the 
inflamed limb is higher than that of the other, yet it is always lower 
than that of the abdomen, rectum or vsi^iua. They likewise tiud 
that there is uo diflereuce in temperature between a pleura inflamed 
by injection of ammonia or aeetlc acid and the pleura of the 
other side. 

Effects of Cerebral Lesions on the Temperature op the 
Body. —Brack and Giinthex (PJf tiger s Archiv, in. 578) find that an 
elevation of temperature is more surely produced when puncture is 
made in the antmor part of the pons or posterior part of the medulla 
than idfter separation of the medulla m>m the pons. Hence they 
conclude that the elevation of temperature is to be considered as 
the effect of irritation, rather than paralysis of an inhibitoiy centre 
as Tacheechichin supposes. 

Influence of the Nervous System on the Temperature awd 
Circulation. — K Heidenham {I'jluyera Archiv, iii. 50-i) was led to 
fesearehea on this subject from experiments made with a view to 
determine ^e temperature of ike brain in different eondttiona He 
found that the brain always possesses a higher temperature than arte- 
rial blood, and that this diflerence is markedly increased on stimula- 
tion of sensory nerves. There is a fall of temperature in the arterial 
blood, but this does not take place if the spinal cord is severed from 
the medulla oblongata. Along with the fall in temperature there 
is increase of the blood-pressura He believes that the &11 of tempera* 
tare is not due to mere disturbance of the circulation effected through 
the medulla. He finds (in opposition to Dogiel and Kowaleaky) that 
with the rise in arterial pressure the pressure in the veins is also 
increased and also (he velocity of the blood-current. Hence he con- 
cludes that as the fall of tpmjjerature is not due to slowing of the 
blood-current through tbe inlln^mce of the sensor}- nerves on the 
meduUa, it must be due to increased radiation from the surface. He 
finds a oonfirmation of this view in the fihct that^ when the body is 
immersed in a cold bath, the internal temperature rapidly sinks on 
irritation of sensory nerves, while the reverse is the case in * warn 
bath where no radiation from the surfkoe is allowed. 
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Septic-<emia. — Albert and Strieker {Medic. Jahrbuch der K. K. 
GetdML d, AurbiUi, 1871, Heft 1) find thAt the inoreaBed temperature 
produoed by the injection of pas into the Teini may be dne to irrita- 
tion produced by the local wound or embolism, and not to a specifio 
poison. When a vein was simply tied the temperature ix)se during 
the operation, fell after it, and again rose in the third hour after- 
warrls. "When anything was injected, tlio tempemture rose in the first 
hour and did so after a cei-tain rhythm, th(' rise being at tii-st regidar, 
then quicker, and then again snchleidy .slow. Rigors occurred when 
the rise began or when it became quicker. Injection of ^ per cent. 
Na 01 solution or spring water produced the same effect as diluted pus. 
Pure pus caused a quicker rise, but this also could be imitated by 
Injecting water holding a number of starch granules in suspension. 
When tile crural vein is connected by a canula with the omnl 
artery, so that blood flows out of one into the othert a rise in tempe- 
rature is also produced. 

Injection of fresh defibrinated rabbit's blootl into the i>eritoneum 
of a dog produced vomiting, piirgincf, and laboured breatliing, just as 
pus had l)een found by Wt'ber to do when injected into the thorax. 
When an animal was bled, and the blood of a feverish animal trans- 
ferred into itf its temperature and did not rise so quickly to the 
nonnal as when healthy Uood was transferred. 
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Baxt, rapidity of conduction in nerves, 
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Blake Dr, physiological chemistry, 212 
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poxanthin in leucooythaamia, 224 ; 
amount of in body, 402; replaced by 
salt solution, 102 ; diffusion of gases 
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Bone, compositiou iuflueucad by salts 

in food, 22a 
Bones, internal architecture of, lii2 ; 

developrnent, 122 
Brain, effect of lesions on long, 403 
Branchiostoma Incidum, anat of, aS2 
Broca Paul, Vordre des Primates^ iilli 
Bromal hydrate, effects of, 203 
Bromide of sodium, action of, 2iil 
Brown- S^quard, epilepsy and wounds 
of brain, 2Q2 ; congestion from liga- 
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Brucke, decomposition of fats in small 
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Bryozoa, anat. and development of, 
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Buchanan, work of heart, 402 
Buck, vibrations of ear-bones, 211 

C. 
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of, 

Oallender, sub-axial arches in man, 
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Caraerer, on taste, 401 

Carbolic acid, action on urine, 229 
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Cardio-sphygmograph, 211 

Carotid, influence of closure on circu- 
lation, 212 

Carpal bone stipeniumorary, 192 

Caton, Dr, cell-migratiou theory, 35 ; 
transparent vascular tisBueB, liiS 

Cazalis, development of diaphragm, 
193 

Cells, migration of, 252 ^15; alteration 
in inflamm., 211 

Cellulose, dif^estibility of, 225 

Ceratodus, 

Cerebrum, excitability of, 

Cetacea, commensals and parasites of, 

m ; anat. of, aSi 
Chlamydophorus truncatus, osteology 

of, 1 

Chiene, intestinal malposition, Ml 
Chinese women, feet of, 37G 
Chloride of oxethyl-strychnium, 2Qi 
Chloroform, effects on stamens of 

Mahonia, 203 
Ciliary muscle, 195 
Circulation, action of nitrite of Amyl 
on, 22; reflex effects on, 402; in- 
fluenced by respiration, 403 ; by ner- 
vous system, 410 



Circulation, capillary in mammals. 194 ; 
in inflammation, 204; affected by 
respiration, 212 ; by closure of caro- 
tid, 213 ; in muscle, 212 

Clapart^de, anat. and development of 
Bryozoa, 382 

Claret, effect of, mi 

Cloland, Prof. , relations of conscious- 
ness and seat of senj^ation, 102 ; 
variations of skull. 192 ; ligamentous 
action of trapezius, 312; case of 
epispadias, 32il 

Cockroach, sahvary glands of, 242 

Cold, action of on elementary organ- 
isms, 218 

Congestion from ligature of arteries, 
213 

Consciousness and seat of sensation, 
Cleland on, 102 

Constant action of alkalies, 237 

Convulsions, cause of, 209 

Cord, spinal, non-irritability of ant. 
coluxmjs, 210 

Cornea, Epithelium of, 125 ; contracti- 
lity of corpuscles, 40G 

Cranium, synostosis of, 122; varia- 
tions, 192; development in Fowl, 122 ; 
in Lepus, 384 ; in Birds, 38a 

Crania ut Kopcnhagen, 122 

Crustaceans, tolsuu of, 221 

Crustacea parasitic, anat. of, 200. 2S8 

Cunningham, O., anat. of kingfishers, 
386 

Currie, turpentine an antidote to phoB- 

phorus poisoning, 322 
Cyon, formation of urea in liver, 408 
Cystine, researches on, 112 

P. 

Daresk, inversion of viscera by heat, 

218 

Darwin, Descent of Man, 3fi3 
Daturia, action of, 205 
Davies-Colley, varieties in skeleton, 

375 ; of muscles, 376 ; of arteries, 

377; of nerves, 32ii 
Decaisne, action of bromide of sodium, 

201 

Deglutition, nerves of, 21Q 
Delphinus sinensis, skeleton of, 282 
Development of bone, 192; fowl's 
skull, 122; of frog's skull, SSfi ; dia- 
phragm, 193 ; fat cells, 376; of 
auricular septum of heart, 322; of 
heart and pericardium, 3M; of 
Bryozoa, 382 ; of Ascidia, 3M 
Dewar, Mr, researches on Cystine, 142 
Diabetes, origin of, 217; insipidus, 226 
Diaphragm, development of, 123 
Digastric muscle, additional, 251 
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Dietl, influence of food on tempera- 
ture, ^ 

Dipestion, Schiff on, 221 ; inflaenoe on 

tcmperuture, 409 
Digitalis, action of, 20^ 
Dioplodon, skeleton of, 197 
Diuretics, action of, 394 
Dobrowolsky, circulation in eye, 211 
Dogiel, interruption of blood-stream in 

respiration, iD3 
Dohm, development of arthropods, 122 
Donders, latent period of vagus, 210 ; 

action of eyelids on circulation in 

orbit, 228 
Donitz, chorda dorsalis in ascidians, 

ass 

Dugong, osteology of, 384 
Duncan, Dr, flow of blood and liquids 
through tubes, 1^ 

Ear, functions of semicircular canals, 
and vibrations iu cochlea and bones, 
211; action of tonsor tympani, 401 
Ebner, strnctare of aorta, lik 
Ebsteiii, mucous glands of stomach, 
379; 407 

Eckhard, hydrnria, 21 G; diabetes, 212 
Egg, capsule of iu snako, Ml 
Electrotonus, Goldzieher on, 211; 

nerves in, 397 
Engelhardt, movement of iris, 212 
Engelmaim, .structure of ureter, teta- 
nus, opening and shutting, proto- 
plasm, 218: stimulation of musclea 
and nerves by interrupted currents, 
406; contractile glands in frog's 
skin, 406; peristaltio actions, 402 
Epilepsy from wounds of brain, 209 
Epispadias, case of, 321 
Ergot, action of on circulation, 2M 
Erlenmeyer, inhibitory nerves in skin, 
209 

Escber and Hermann, ligature of veins 

causing convulsionB, 2ilS 
Eschricht, anat. of cetacca, 3M 
Eye, anatomy, 12a; accommodation 

of, 195. 212; circulation in, 211; 

field of vision, 399; movement of, 

899 ; intraocular pressure, 400 
Eyelids, action on circulation in orbit, 

228 

P. 

Fat-cells, development of, 316 
Feltz, action of principles derived from 
bile, 201 

Ferrier, Dr, report on Physiology, 39fi 
Fever, Jaoobson and Levden and 
Naxmyn on, 218j excretion of urea 



in, 206; respiration in, 404; cause 
of, 408j heat in, Mi& 
Fibrin yielded by blood-corpuscles, 
223 

Fick and Erlenmeyer, inhibitory nerves 
in skin, 202 

Filehne, electro-therapeutic and phy- 
siological methods of stimulation, 
398 

Fins of fishes, homology of, 50 
Fishes, homology of fins, 50 ; respira- 
tion in, 215 
Fleming, W., development of fat-cells, 
376 

Flexor tendons of toes and fingers, 275 
Flower, osteology of mammalia, 191 ; 
description of Bahenoptera muscu- 
luB, 197; anatomy of Proteles cris- 
tatuR, 199; skeleton of Delphinua 
Sinensis, 382 
Foot, irrc^ilarities in osteology of, 

375; of Chinese women, 376 
Frankel, synostosis of cranium, 102 
Eraser, Dr, Report on physiological 
action of medicinal and poisonous 
substances, 201, ii50 
Fritzsch, heart in amphibia, 200; exci- 
tability of cerebnmi, 30fi 

G. 

Gamgee, Dr A., researches on cystine, 
142; flow of blood and Htinids 
through tubes, 150; iron in bUe and 
blood, 165; Physiological report, 
218 

Garrod, A. cardi<^raph traeingB, 
17; on a simple cardio-sphygmo- 
graph, 265; telson of macmroiis 

crustaceans, 211 
Gegenbauer, limbs of Vertebrate and 

hind-limbs of Selachia, 199; pelvis 

of birds, 385 
Gelsemium sempervivens, action oi, 

204 

Giannuzzi, sensibility of poBi-spiaal 

roots, 396 
Glands, termination of nerves in, 
194; 879; peptic, structure of, 195; 

mucous of stomach, 199; 379; 407; 

graafian of ovary, 379; contractile 

in frog's skin, 405 
Goldzieher, on electrotonus, 211 
Goltz, function of semicircular oanals, 

211 

Golubew, development of Batraohia, 

197 

Goodhart, action of nitrite of amyl, 
891 

Goodman, N,, action of horse, 89; 
review of Darwin, Mivart, and Wal- 
lace, sfia 
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Grampus, Bisso's, 118 
Gray, L St Clair, action of Btryohnia, 
398 

Gray, J. E., on baltena and dioplo- 
don, 197 

Gr^bant, respiration in fishes, 215; 
excretion of urea by kidneys, 216 

Growth of plautrt, IS 

Gmber, Wenzel, peculiarities in skull, 
102; irregularities in radial artery, 
1U3; '61S: supernumerary lobe of 
long, 196; osteology of hand and 
foot, 375; masculus anconeus quin- 
tus, 376; comraunicfition between 
median and uluar nerves, 378; po- 
lydactylism and syndactylism, aS2 

Grunhagen, movements of iris, 400. 
401 

Gulliver, red blood- corpuscles of mos- 
chos, &c., 198; muscular sheath of 

cesophagus, 38fi 
Giintlier, on ceratodus, 2Sfi 

Hffimocliromogen, 223 

Hammersten, action of bile on pepton, 

2ao 

Hand, irregularities in osteology of, 375 

Hartmann, anat. of parasitic Crus- 
tacea, 2o0i ms 

Haughtou, work of heart, 402 

Heart, in ampliibiu, 201!; Urst tone of, 
212; development of, 377i 386; 
malformations, 380; work of, 402; 
sounds of, 402 

Heat. See temperature. 

Heidenhain, structure of peptic glands, 
125; influence of nervous system on 
temperature aud circulation, 410 

Heller, on inflammation, 215 ; nmlf orm* 
ed palm. art. and liver, 380 

HeLmholtz, vibrations in cochlea, 211 ; 
rapidity of conduction in motor 
nerves, 322 

Henneberg, respiration in sheep, 215; 
oxygen absorbed during day and 
night, 222 

H6nocque, termination of nerves in 
muscle, ISii 

Heppuer, hermaphroditism, 382; me- 
tamorphosis and tension of muscle, 
406 

Bering and Horwath, action of respi- 
ration on circulation, 212 

Hermann, ligature of veins causing 
convulsions, 208; electromotor ap- 
pearances in muscles, 218 

Hermaphroditism, 382 

Hernia, retro-peritoneal, 382 

Heynsius, blood-corpuscles yielding 
fibrin, 223 



Himstedt, cranial bones of lepas, 384 
Hippnric acid in diabetes insipidus, 
225 

Hitzig, excitability of cerebnmi, 396 
Hofmann, diabetes insipidus, 22. "< 
Holden, action of nitrous oxide, 3M 
Hollis, W. A., salivary glands of 

cockroach, 242 
Holmes, Dr Ch., action of ergot, 2Qfi 
Homology, Homogeny aud Homo- 

phasy, IM 
Homology of mesial and lateral fins of 

fishes, 59i of shoulder-bones and 

muscles with pelvic bones and mus* 

cles, 61 

Hoppe-Seyler, hcemochromogen, 223 
Hoppol, intraocular pressure, 401 
Horwath, action of cold, animal heat, 
218 ; replacement of blood by salt 
solutions, 402; abstraction of heat, 
402; heat diminished by pain, 409 
Horse, action of, &2 
Howse, varieties in skeleton, 375; of 
muscles, 376; of arteries, 377; of 
nerves, 378 
Hnizinga, non-irritability of ant. cols. 

of cord, 210 
Hulke, accommodation of eye, 195 
Humphiy, Prof., homolog}- of mesial 
and lateral fins of fishes, 59^ com- 
parison of shoulder-bones and mus- 
cles with pelvic bones and muscles, 
62 

Hydrogen peroxide, action in blood, 
223 

Hydruria, 21fi 

Hydrochlorate of ootamamio acid, ac- 
tion of, 257 

Hydrocj-anic acid in tobacco, 391; 
antagonism to morphia, 391 

Hyosciamia, action of, 205 

Hvpoxanthia in leucocythaemic blood, 
224 

L 

Ihlder, termination of nerves in tongue, 
124 

Inflammation, 214, 215 

Intestine, smaU, decomposition of fats 

in, 224 ; malposition of, 3Jil ; move- 

ments of, 402 
Inversion of viscera, production of by 

heat, 218. 
Iris, movement of, 212, 400 
Iron in blood and bile, 158, IM 



J. 

Jacobson, on fever, 218; on tempera- 
ture, 410 
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Ja£f6, urinary pigments, 22fi 
Joordain, effects of chloroform on 

stamens of mnhonia 
Joasset, venom of scorpion, 225 

E. 

Key, meningeal membranes, 221 

Kidneys, action of sympathetic on, 
216 ; excretion of urea by, 21fi 

Kinglislier, auat. of, HHfi 

Elunder, duration of muscular con- 
traction, 105 

Euapp, mode of determining grape 
sugar in lurine, 22£ 

Enoll, urine after section of splanch- 
nics, 21fi 

Koliler, memordica elaterium, S22 

Eollenkamp, relation of tactile power 
to mobility of parts, 21Q 

Kollikcr .sexual reproduction in polypes, 
200. 387 

Kowalevsky, development of aseidia, 
388 ; influence of respiration on 
blood-stream, 403 

Kratsclimer, reflex effects on circula- 
tion and respiration, 102 

Krauss, termination of nerve in muscle 
and gland, IM ; epithelium of cor- 
nea, 

Krauss, osteology of Dugong, aS3 
Eutschin, development of bone, 122 
Eyber, structure of spleen, 3SQ 



Lamansky, negative oscillation in 
muscle, 218 

Landolt, structure of retina in amphi- 
bia, aza 

Landois, gas spbygmoscope, 213 
Lankester, E. II., homology, 198 ; or- 
ganisation of oligo-cha'tous aime- 
lids, a&z 

Laurent, action of hyosciamia and da- 
turia, 20a 

Left-hajQdedness, 38Q 

Legg, J. Wickham, action of hydro- 
chlorate of cotamamic acid, 2^ 

Leucocythaemia, hypoxanthin in, 22A ; 
urine in, 22& 

Lepus, cranial bones in, ESA 

Lesshaft, du Lumbal-gegend in anato- 
misch chirurgUcher hinsicht, 372 

Lewisson, effects of poisons on blood- 
less frogs, ii9't 

Leyden on fever, 218. 4fU 

Iambs of Vertebrata and Selachia, 129 

Liver, structure of, 196; nerves in, 
379 ; formation of urea in, lOS 

Lowne, anat. of ascaris, 387 



Lorain, action of digitalis, 205; effects 
of blood-letting, 21ii 

Lov6n, lymph-passages in mucous 
membrane of stomach, 232 

Lungs, supernumerary lobe and con- 
genital atrophy, 196; respiration in, 
221 ; influenced by lesions of brain, 
403 

Luschka, musculus pubo-transversalis, 
123 

Lusk, origin of diabetes, 211 

Lymph-passages in meningeal mem- 
branes, 2iil ; in mucous membrane 
of stomach, 2'M 

Lymph spaces in eye, 125 



M. 

Macalister, Prof., varieties of styloid 
muscles, 28 ; of pronator quadratus, 
32 

Maclaren, action of nitrons oxide, 389 
Maguus, Hugo, crauiiun of birdH, 
Malformations of lung, 126 ; of heart, 
aao ; of eye, 380 ; of liver, 380 ; of 
hngers, 382 ; of genitals, 382 
Malposition of intestine, 381 
Martv, hydrocvanic acid in tobacco, 
321 

Manz, eye in anencephalous foetus, 38Q 
Mayer, movements of intestine, 40Z 
Mcintosh, struct, of tubifex, 387 
Medusa of vcl ^a, SK Z 
Medulla obi. inl^Mce on respiration, 
403 

M^gevand, action of digitalis on nutri- 
tion, 206 

Megetiet, metamorphosis and tension 

of muscle, 4 )6 
Melsens, analogy between vaccine veins 
and ferments, 207 

Memordica elaterium, 392 
Meningeal membranes, structure of, 
231 

Merker, structure of retina, 378 
Metacarpal, third, separate styloid pr., 
122 

Meyer, G. variations of nerves, 328 

Mialhe, action of alkalies, 202 

Microscope, improved modes of making 
sections for, •*t24 

Mitchell, Dr W., subcutaneous admini- 
stration of anffihthetics, 2M ; venom 
of rattlesnake, 

Mivart, homolog^^ 198 ; Genesis of 
species, 31i3 ; axial skeleton of uro- 
dak, 386 

Monnick, intraocular pressure, iOO 

Monsters, 196 

Moreau, action of sulphate of magnesia, 

201 
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Moore, Dr W. D., Dutch and Scandi- 
navian notices, 222 

Morphia, antagonism of hydrocyanio 
acid, 3M 

Miiller, J. W., preexiatence of current 

in muscle, 2liB 
Miiller, Dr J., respiration in lungs, 221 
Murie, Dr., Risso's grampus, 118; lar- 
Tal oestrus in hippopotamus, 1^; 
taenia in rhinoceros, 387 ; irregu- 
larity in growth of sulmon, liiH; 
anatomy of prongbuck, and Saiga 
antelope, 382 ; variation in horns of 
cervus eldi, 3fl2; progression of pho- 
ca, aB2 

Murray, Dr W., aneurism of aorta 
cxired by pressure, BIA 

Muscles, varieties of, 32^ 193i 227, 
233. 241. 251. SZfi ; anatomy of, 274; 
homologies of, 67 ; termination of 
nerves in, IM; negative oscillation 
in, 21S; current in, 21E; causes of 
electromotor appearances, 21S ; ex« 
haustiou in, 21S ; ligamentouw action 
of, contraction, nature of, 404, 
duration of, 4fi5; electricity from, 
^jM ; force, nature of, Mih ; fatigue, 
conditions of, 105; electromotor 
power of, iOfi ; metamorphosis and 
tension, iOfi; stimulation by inter> 
rupted currents, IDii 

Musculus pubo-transversaJis, 133 ; ra> 
dio-carpo-mctacarpeus, 222; anco* 
neus quadratus, iilli ; anconeus seX' 
tus, 377 

Myevre, anat. of alc^onaria, 2DQ 



N. 

Nasse, effect of variations in constant 

current on nerves, 
Natural selection, 184i 3fi3 
Nathusius, W. von, capsule of egg of 

snake, iiSI 

Naunyn on fever, 218 ; cause of, 408. 
urea in, 226 

Nawalichiu, inj9uence of closure of 
carotid on circulation, 212 

Nerve-centres, warming of, by irritation 
of nerves, 2L10 

Nerve-roots, sensibility of, 3Sfi 

Nerves, peripheral termination of in 
muscle and gland and tongue, 194, in 
larjnx, 378, in glanda and liver, iiI3; 
inhibitory in skin, 2Dd; trophic, 
21Q ; of deglutition, 21Q ; non-exist- 
ence of electric currents in, 21H; varia- 
tions, 378 ; communication between 
median and ulnar, 328; axial cylinder 
of, 318; rapidity of conduction in, 
392 ; in electrotonus, 392 ; irritation, 

VOL. V. 



by variations in strength of constant 
current, 398. by interrupted cur- 
rents, iQQ 
Nervous system, anat. of, 194; influ- 
ence on temperature and circulation, 
410 

Nitrite of amyl, action of, 92^ 391 

Nitrous oxide, action of, 389 

Nothnagel,cause of chronic convulsions, 
209; contraction of vessels, 401 

Norhs, ckangeH in cells in inflamma- 
tion, 214 

Nuhn, forms of stomach in vertebrata, 
384 

Nunneley, action of diureties, 391 



O. 

CEdema, production of, 214 
ffisophftgns, muscular sheath of, 38fl 
Oellacber, development of heart, 386 
Oulmont and Lambert, action of hyoB- 

ciamia and daturia, 20^ 
Opening and nhutting, 218 
Orbit, circulation in, 228 
Orbital veins, connexions of, 229 
Osteology, 192. 325; chlamydophonft, 

1; of skull of polypterus, Ififi; of 

mammalia, 191; of hand and foot, 

375 ; of delphinus sinensis, 382; of 

dugong, Sfil 
Ovary, structure of, 329 
Owen, Diprotodon austraJis and Di- 

nomis, 384 
Ovum, effects of heat on, 218 
Oxygen absorbed during day and night, 

222 



P. 

Pelvis of burds, 35^ 

Panniculus camosus superficial to 

trapezius, 116; dorsal portion of, 211 
Papillon, salts in food and composition 

of bone, 22a 
Parietal bone, congenital subdivision 

of 192; foramina larga, 192. 
Parker, W. K. development of fowl's 

skiUl, 192, of frog's skull, dtiti 
Parkes, effect of alcohol, 201^ of claret, 

aiii 

Paton, Dr, action of drugs, diet and 

mental work on urine, 285 ; Bounda 

of heart, 402^ 
Peacock, malformation of heart, 390 
Pectoralis major, variations of, 233; 

arrangement of fibres, 224 
Peptic glands, Btructuro of, 195 
Peptones, 224, production of, 225 ; 

action of bile on, 22Q 

2S 
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Pericardium, nnattaobed to diaphragm, 

114; in Walrus, Ufi 
Peripliyllus testudo, development of, 
12fi 

Peristaltic action, 402 
Peroneus tertius, origin of, 277 
Perrin, J. B., variations of pectoralis 
major, 223 ; dorsal portion of pauni- 
colas, 211; peculiar digastric muBcle, 
251 

Pettigrew, physiology of wings, aS5 
Peyrani, action of sympathetic on uri- 
nary secretion, 21& 
Peyre, action of akazga, 303 
Pfluger, nerves in glands aad liver, 

aia 

Phoca, progression of, 282 
Picot, on inflammation, 216 
Place, rapidity of conduction in nerves, 
397 

Plants, loss of solid matter during 
growth of, is 

Pnenmogastric, influence of section of 
upon action of emetics and cathar- 
tics, 208 ; latent periods of, 210; 
action on intestine, 407 

Poisons, effects on bloodless frogs, 235 
Poggiale, hydrocyanic acid in tobacco, 
221 

Polydaetylism, 382 

Polypes, sexual reproduction in, 200, 

387 ; genetic succession of, 387 
Polyptems, cranial ost. of, IM 
Polystomum integerrimum, 387 
Popliteal space, anatomy of, 2SQ 
Pouchet, anat. of Alcyonaria, 2QQ 
Pon&ck, congenital atrophy of lungs, 
19fi 

Pr6vost, nerves of deglutition, 21D 
Prongbuck, anat. of, 222 
Protelea cristatus, anat of, 198 
Protoplasm, 21S 

Pterygoid internal, anat. of, 277. ex- 
ternal arrangement of fibres of, 281 

Pye-Smith, varieties in skeleton, 375, 
muscles, 376. arteries, 377. nerves, 
378; left handedness, 880^ retro- 
peritoneal hernia, 222 

Q. 

Quina, antipyretic action of, 2Qi 
B. 

Eabutean, action of sulphovinates. 203, 

of alkalies, 207. of akazga, 
Badziejewski, action of sulphate of 

magnesia, 201 
Bansome, Dr A., germination and 

growth of plants, 18 
Rftnvier, pro<Jnction of oedema, 214 



Battlesnake, venom of, 235 

Keese, antagonism oif morphia and 

hydrocyanic acid, 2M 
Beichardt, hjrpoxanthin in leucocy- 

ths>mic blood, 224; nrine in leaco- 

cythffimia, 22f5 
Beichert, anat. of Branchiostoma laci- 

dum, 222 

Eeproduction, sexual, in polypes, 2QQ 
Respiration, action on circulation, 212 
Bespiration, Paul Bert, 191; affecting 
circulation, 212; in fishes and in 
sheep, 215 ; action of gases on, 215 ; 
of the tissues, 218 ; in the lungs, 
221; reflex effects on, 402 ; influence 
of med. obL on, 403; effect on blood- 
stream, 403: respiratory movements, 
403; in fever, 404 
Betina, intermittent irritation of, 212 ; 
structure of, 378. 379; sensibility 
400 

Bibs, abnormities of, 229 

Biegel, circulation in inflammation, 
214; contraction of vessels on irri- 
tation of nerves, 4Q1 

Bisso's Grampus, US 

Bitsema, development of Peiiphyllos 
testudo, 196 

Bitter, action of principles derived 
from bUe, 207 

Bober, tetanus and electromotor power 
of muscle, 405 

Bolleston, trophic nerves, 210 

Bollett, oontractiHty of corneal corpus- 
cles, lOfi 

Bosenthal, ligature of veins causing 

convulsions, *207 
Eutherford, Dr, improvements in 

making sections for microscope, 224 
Budanowski, axial cylinder of nerves, 

'm 

Sacro-lombalis, 228 

Saiga Antelope, 3S2 
Salivary glands of cockroach, 242 
Salkowsky, leucocythcemia, 220^ 
Sanderson, Dr, capillary circulation in 

mammals, IM 
Schapringer, action of tensor tympaui, 

401 

Schenk, action of cold on elementary 

organisms, 218 

Schiff , warming of nerve-centres by irri- 
tation of nerves, 210; on taste, 212; 
non-existence of electric currents in 
nerves, 218; digestion, 224; influ- 
ence of med. obi. on respiration, 
403; secretion of bile, 407 

Schmidt, IL D., structure of liver, 190; 

Schmulewitsch, muBcuIar contraction, 
404 
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Schneider, deyelopment of aurelia aa- 
rita, 191 

Schmidt, W., production of peptones, 
225 

Schobl, Btractnre of wing of bat, BSi 
Bchoma, action of Peroxide of hydro- 
gen in blood, 223 
Soholtze, taste organs of larval am- 
phibian, ISg 
Scbwalbe, lyinph-fipacea in eye, 195 
Scorpion, venom of, 395 
Senator, cause of heat in fever, ^08 
Sensation, seat of, Cleland on, lii2 
Septicaemia, ill 
Sesematin, orbital veins, 229 
Silvester, IL R., nature of spleen, 879 
Simons fall of temperature, 218, by 

gas in intestines, 
Sinitzin, inHueuce of sympathetic in 

the eye, 'Ml 
Skeleton, axial of, Urodela, 3ft6 
Skin, inhibitory nerves ui, 2ii9 
Skrebitzky, movement of eyes, 899 
Slavjansky, Btructure of ovary, 379 
Spleen, nature of, 379 ; structure of, 

am 

Sphygmoscope, gas, by Landois, 21E 

Sqtiarry, effect of veratrura, 205 
Bteinauer, ou bromal-hydi-ate, 2113 
Sternum, asymmetry of manubrium, 

22a 

Stieda, Polystomum integerrimum, 

387 

Stomach.lymph-passages in.231; glands 
in 199i 329^ 407; forms in verte- 
brates, hBA 
Strecker, chloride of oxethyl-strych- 

nium, 204 
Strieker, mamml o f histology, 191, 373. 
capillary circulation in mammals, 
194; inflammation, 21A 
Stn'chuia, new derivation of, 404; ac- 
tion of, 393 
Stuart, Medusa of velella, ML 
Styloid muscles, varieties of, 2S 
Sulphate of magnesia, action of, 201 
Bulphoviuates, action of, 203 
Supinator radii longus, anatomy of, 
279 

Sympathetic, action on urinary secre- 
tion, 216; influence on eye, 399; on 
intervascular pressure, 401 

Syndactylism, 382 
Synosto&is of cranium, 192 

T. 

Taste, Schiff on, 212 ; Camerer on, 
401 

Temperature, fall of, 218. 409; in 
fever, 40a ; effects of lowering, 409 ; 
influence of food on, 409; normal 



and pathological, 410; efifects of 

cerebral lesions on, 410. of nervoni 

system on, 410 ; raised by injection 

of pus, 411 
Temporal bone, long styloid pr., 192 
Tensor tympaui, action of, 401 
Tetanus, 216, 21R, 405 
Thudicum, krjptophauio acid in 

urine, 22fl 
Thyroid gland, crj-stals in, 19fi 
Tsciiaussow, migration of cells, 215 
Tongue, termination of nerves in, 19^; 

goblet shaped organs, IM 
TrauRversalis colli et capitis, anatomy 

of, 22fi 

Trapezius, hgamentous action of, 319 

Traqnair, cranial osteology of Poly- 
pterus, IM 

Tubes, flow of blood and liquids 
through, 150; external characters of 
Calamoichthys calabricus, S&Q 

Tubifex, Htructuro of, 387 

Turner, Prof., pericardium unattached 
to diaphragm, 114; pannicnlus c. sn- 
periicial to trapezius, 116; two-head- 
ed ribs in whales and man, 348; 
transv. process of seventh cervical 
vert, in Balfcnoptera Sibbaldii, 361 ; 
reports ou anatomy, 192. 375; ana- 
tomy of Balienoptera Sibbaklii, 3S2; 
nature of sperm-whale, 383; gravid 
uterus in orca gladiator, 383 

Turpentine an antidote to phosphorufl 
poisoning, 392 

U. 

Urea, excretion by kidneys, 21fi ; pro- 

dnction of , 225 ; in hver, 408 
Ureter, structure of, 21fi 

Uric acid in diabetes insipidus, 225 
Ulrich, tactile power and mobility, 210 
Urine, action of s^nnpathetic and 
splanchnic on secret ion and compo- 
sition, 216; in leucocytbamia, 226; 
pigment, 226; krjiitophanic acid in, 
226; grape sugar in, 226; action of 
carbolic acid on, 229; action of 
drugs, tliet, and mental work on, 285 
Uschi^off, extent of field of vision, 
399 

Urodela, axial skeleton of, 3M 
UteruB, gravid in orca gladiator, 383 

V. 

Vaccine virus, analogy with ferments, 
202 

Vagus. See pneumo-gastric 

Varieties, of muscles, 28, 32^ 193^ 227, 
233, 211, 253. 376; of skull, 132 ; of 
arteries, 193. 377, 378 : of nerves, 
878 ; of bones of hand and foot, 375 ; 
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of costal cartilage, SIA; stylohjoid 
Hgament, 325; groove of atlas; an 
additional lumbar vertebra, 876 ; 
horns of cervus eldi, S82 

Varley, electricity from mnscolar con- 
traction, 405 

Vascular tissnes, fltrncture of, and pas- 
sage of corpuscles tlirougli, 193 

Veins, ligature of causing convulsions, 
207 ; abnormal sup. and inl cava, 
221; orbital, 229 

Vertebra, additional lumbar, 315 

Veratrnm, effect of, 2iM 

Vessels, contraction on irritation of 
nerves, 401 

Virchow, crania at Eopenhagen, 1Q2 

Vigier, turpentine an antidote to phos- 
phorus-poisouing, 

Vision, extent of field of, ^ ; breadth 
of, 899 ; binocular, 4Q0 

VintBchgan, influence of food on tempe- 
rature, 4t>9 

Volkmann, exhaustion of muscle, 218 ; 
nature of muscular force, 401 ; con- 
ditions of mui>cular fatigue, 405 

W. 

Wagstaffe, observations on human ana- 
tomy, 22A ; fibres of external ptery- 
goid, 2M; malformed septum of 
heart, 380 

Waldenstrom, action of carbolic acid 
on urine, 223 



Wallace, Natural Selection, 184i SfiH 
Waller and Provost, nerves of deglati* 

tion, 21Q 
Walrus, pericardium of, 114 
Welcher, feet of Chinese women, 82fi 
Weiske, digestibility of cellulose, 225 
Wende, ciliary muscle, 135 
Wings, physiologj^ of, SS5 ; of bat, 384 
Wolff, Julius, int. arcldtecture of bones, 

ia2 

Woinow, accommodation of eye, 212; 
breadth of vision, ; sensibility of 
retina, 400 ; binocular vision, ADO 
Wollowicz, effect of alchohol, 201, m 
Wood, EL E., acetic ether an aims- 
thetic, 202; action of atropia, 3M; 
influence of section of vagus on ac- 
tion of emetics and cathartics, 208 
Wood, L varieties of muscles, liiii 
Woodward, structure of blood-vessels, 

m 

Wyss, Hans v., goblet-shaped organs 

of tongue, 194 
Wundt, nerves in electrotonus, 897 



Y. 

Young, Dr, relation between iron in 
bile and blood, 15B 



Z. 

Zaaijer, anatomical irregularities, 227 
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